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ABSTRACT

D)

The purpose of this study is to evaluate alternativs

+

metheds for accounting for the cost of military retftireme

S

benefits. The study identifies the recognized actuaria. cost
methods that are designed for use in allocating the cost of
retirement benefits under accrual basis accounting. Specifically,
an entry age normal actuarial cost method is identified as an
alternative that can be utilized in applying accrual accounting

to the military retirement system. The study demonstrates the

application cf an entry age normal method, on the individual

o
'3
5%

fald

- = Ty s - -
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of military retirement benefits for the active force. Either
of the two vasis is an acceptable method for accounting for the

cost of retirement benefits.
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I. BACKGROUND

A. HISTORY OF NON-DISABILITY RETIRED PAY

The first major ncn-disability retirement act dates tack
to August of 1861. This Act provided for the voluntary
retirement of regular officers of all branches of the service,
at the discretion of the President, after they served 40 years

of duty. In 1870, for Army and Marine Corps officers, and

W

1873 for Navy officers, Congress established voluntary reitirs-
ment for officers after 30 years of service upon approval of

e President and set retired pay at

ct
ey

officers grade at time of retirement.

Mari

3

(

8

in the Army anc Corns was enacted in 1885, This law
authorized voluntary retirement after 30 years of service and
fixed retired pay at 75 percent of pay of the grade in which
retired plus an allowance in lieu of quarters, fuel and light.
The Navy enlisted personnel received this same entitlement in
1899,

In 1916 two new principles for the non-disability retirement
system were enacted. The first established an up-or-out
selective promotion plan with selection boards for promotion
to Commander, Captain, and Rear Admiral on the basis of age-
in-grade. A Captain who failed to be selected for promotion

by the time he reached age 56, or a Commander by age 50, or

a Lieutenant Commander by age 45, became ineligible for further

3

e first non-disacvility retirement act for enlisted personnel
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consideration and had to be retired. The second principl=

et

enacted in 1916 was the use of the 2.5 percent formula Tor

retirement compensation. This princivle provided that officzars

jOR
RRW-—3

wWwho were retired for failure to be promoted were entitled %

o]

« 3

M s e Ba 4
. e A

St retired pay of <.5 percent of the shore duty pay for his grade

Y L

.l for each year of service up to a maximum of 30 years.
i
J Congress changed the voluntary retirement provisions for

Navy and Marine Corps officers in 1928 to allow for retirement

9
<
4
e
L

E‘ after 20 years of service at the discretion of the President.

Retired pay was computed by the standard Z.5 percent fornula,

not to excsed 75 percent of pay. It was not until ten years

later, when the Army and Air rorce Vitalizaticn and Retirement

&

£
2

Zqualization Act of 1948 established 20 years as the minimunm

---.
..~l’ ‘l J
PPN

-t

requirement for veoluntary retirement, that the Army and Air

b

5]

o]

ra vy
ce

=

t3
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=3

e put on a par with the Navy and Marine Corps. This

law resulted, for the first time in history, in uniform

voluntary retirement authority for officers of all branczhes
J

of the service ( DOD, 1976; DOD, 1981 ),

B. THE PRESENT RETIREMENT PROVISIONS

Today's military retirement system is a defined benefit

system which authcrizes voluntary non-disability retirement
y J J

after 20 years of active military service, subject to the

approval of the Service Secretary. The retiree receives 2.5

&

percent of active duty base pay for each year of service up

to a ceiling of 75 percent of base pay. For the retiree who

first became a member of the military before 8 September 1980
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final basic pay is used to compute retired pay. For tidzz 7hn
became members on or after that date base pay for retirad ray
computation is 2quai to the average of the member's nigrnzst
26 months of tasic pay (DOD, 1976; DOD, 1979; AZILA, 19230).

The plan also takes into account annual changes for inflation
through cost-of-living adjustments that are tied to the consumer
price index. The adjustment, which becomes effective annually
on March 1st, is computed by calculating the percentage increszse
(adjusted to the nearest 1/10 of one percent) betwesen the two
previous December consumer price indexes. The revised CFI for
Jrban Wage Zarners and Clerical Workers is used for determinin

-

the military retirement cost-of-living increase (30D, 1381).

C. DPURPOSE

~ et -~

O

¥ RETIRED PAY

The military retirement system plays a nma
military's manpower management program. As a part of
management plan, it serves as an integral part of the compensa-
vion package which is designed to help attract and retain
qualified versonnel in the service (D0D, July 1982). The
military retiremeni system is not merely an old age pension
plan but is designed to complement the personnel management
requirements of the Armed Forces and to help maintain a strong
and ready force (AEILA, 1980). A purpose of the early voluntary
retirement provision (20 year retirements) 1is to keep the force
young and to reward those who have successfully completed 20
years of military service. Those who do retire are not

retired in the %traditional sense of the word, but are retained

10
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- in 2 military status being subject to tne Uniformed Code =7 .
Military Juatice and sudject to recall to active duty I07, -

1981). v

. v

i

The purpcse of military retired pay is set forin by the ﬁ

N

Department of Defense in its Military Compensation 3ackzground ‘

Papers (1982). Their stated reasons for today's non-disability
retirement system are: (1) to insure that the choice c¢f career

)

service in the military is competitive with privates sector

4

k2ot cven for young and able meabers, (3

t
of sconomic security for military personnel after retirement

{2

e, an to insure a ©o2l f =sxrterisncad

4 A
riz

iy
tq
O
£3
fo
J
F
} e
-
&
&)

- ey
2SI ’

versonnel subjiect to recail to active duty during time of war

cr national emergency exists.

]
1
B
\1

iX L

A vt amnr -

Je .:*.CGUUL\: Liwvg 5(&

(€3]
i
w)

The accounting basis used for allocating retired

o]

ay cost

w

to a period or periods of =ime can either be cash basis or

o)

- accrual basis of accounting (Hicks, 1965). Accrual basis is the

method of accounting by which revenues and =sxpenses are measured
- and repcrted in the period in which they are incurred without

regard to the date that they are paid. In contrast, cash bvasisz
- is the method of accounting whereby revenue and expense recog-
- nition depends solely on the timing of cash receipts and

disbursements without regard to the period to which they apply

j; (delsch and Anthony, 1981).
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Ihroughout the history of the military retirement

i
23}

o

retired costs have been financed on a pay-as-you-go dasis with

-
funds for current year payments deing apvropriated annually 0/
(AZILA, 1980). Pay-asz-you-go financing is the same 33 czash,
basis accounting because expenses are rolv recognized when

-
incurred but when the payment is due, Under the vresent casn o,
basis of accounting, the retired pay expense that is recognized
in any specific year is the amount that is actually paid to _J
those members who receive retired pay in that year (Munnell, o

1979).

- .

tlays totalling §$12.5 billicn.

»
+
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[¢]
(6]
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3
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e
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The average monthly gross receipt for all non-disabled officers

was $1,751 and $761 a month fcr non-disapled enlisted retirees

tJ
W)

(oop, 16871),

With retired pay being obudgeted on a vast-services tasis,

the retirement costs of military perscnnel often do no appear
in the budget until many years later when the member actually

et from active service. The fallacy with this procedure

"3
e

re

1]

¢t

hat it does not adeguately recognize the future cosit of

| ld

S
the present force (Canby, 1972). In accessing the disadvantages
of the pay-as-you-go method of accounting, the Congressional

Budget Office (1977) stated:

Under the present accounting system, the defense function
includes retirement costs of former military employees who
do not contribute to today's defense, but it includes no
charges at all for current military employees who are
participating in today's defense (p. 13).

12




Anthony and Herzinger (1980) further point out %that:

Failure to record pension costs in the year in w

incurred is one of the most serious weaknesses in

Local government accounting systems (p. 196).
This applies to the military retirement system as well.
Omitting retired pay not only understa‘es the costs of the

current military force, but it also puts the burden of paying

for retired costs on future generations, rather than on the

hon]

current generation which receives the benefit of the Armed Forces.

In order to recognize the total cost of retired pay to the tax-
cayer a method of ailocation must be used vo distributs the

cost of retirement over ths membters ysars of active service

. . T s .
28s81onal crTanca

/= “ T Ll ey k.8
[Pro y ', HLOAO0WUAT TnRis

Yy
i
(o8
V)

~
i

\
~r

Az
ras

« « o+the DOD, it is claimed, has no incentive to consider

the retirement costs that will result from decisions concerning

today's manpower requirements {(AEILA, 1980, p. 3).

Along with being budgeted and paid for on a yearly basis,
the military retirement plan also has the characteristics of
being a non-funded and non-contributory defined benefit pension
plan. The main features of these characteristics are discussed:

1. Non-Funded. A non-funded plan is one in which no cash
reserve 1s set aside to meet retirement benefit obligations
when they become due. As retired pay obligations become
payable, they are paid out of current year appropriations
(Greenough and King, 1976).

A funded plan is one in which assets are accumulated for
the purpose of meeting retirement benefits when they become due
(Hicks, 1965). The funding of private pension plans is a

requirement established by the Employee Retirement Income

13
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Security Act (ERISA) of 1974. Minimum funding standar

set for defined benefit plans for the primary purpose =7

-
3
-+

D

insuring the plan's present and future ability to

re!

a-

©

=

o}

e

benefits when dus (Matz and Usry, 1980). Private pens

nefi

o
I

plans have a need to accumulate funds to pay retirement
since they do not have the pcwer to %*ax or the security of
continued existence. In contrast, it has been argued (D0D,
1976) *that ths Federal Government with its power tc tax,
does not have to accuamulate funds to insure that benefits
will be availavle %o retirees at a future date.

If the rederal jovernment were to adcpt funding tractices

iy
O

r “helr redtiremenl grogrsz sccunulation 39 reszervess wiuld
nct necessarily f£sllow. Munrnell(1979) contends +that unless
taxes arse Incrseased or *oital sxgenditures decreased by the
amount needed to fund vayments, the funding practice would be
nothing more than a paper *ransaction kteitween *the Treasury
and the military retirement fund.

2. Non-contributory. A non-contributory plan is one in
which the employee makes no contribution to the pension fund.
Since its inception, the military retirement system has been
ncn-contributory. The Military Comrensation Background Papers
(1976) list four reasons for contributions by employees:

(1) Lower direct costs to employer; (2) Possibility that a
higher level of benefit will derive if the cost is shared
by the employee; (3) A greater appreciation of the benefits
of the plan by the employees if they share in the costs;

14

IR I A A IR S s i et Sanaiie it Seurt -2 S

4
]
|
]

adhad

3 e




.I.A-llALI-

(4) A percepticn by the employees that they have a contractiual :f
right to their vension if they nelp pay for it. A;
—

Three major studies have dealt with the issue of whether 94

the military retire ent system should remain ncon-ceontributory. i
The Hoox Ccmmission in 1948, and a Study Committee of the j
University of Michigan in 1961, recommended that a contributory ;i
plan for the military retirement system should not be adopted. -
The third study, The First Quadrenrial Review of Military f
—

Compensation, recommended in 1967 that a retirement contributiocn !‘

should be zollected from military personnel (IZCD, 1976). -

The Hook Commission in its recommendation stated that the v
non-contributory plan nad veen traditicnal in %tne zailizary and
was particularly suited to a Government agency. T

that if a contrivbutory rlan was adopted it would require increassd

'_—l

.
2

ot

axrence *o administer the wrogram 2n tle if anvy a2ectual

<

4

savings would bte realized through military coniritutions
(0D, 1976).

The University of Michigan Study Committee concluded that:
1) under an pension plan employee contributions traditionally
make up only a small portion of the retirement benefit costs;
(2) where contributory plans are used, pay raises to cover part
or all of the contribution are quite often given to off-set
any reduction in take-home pay caused by the plan; (3) adminis-
trative costs associated with running an enormous number of
savings to bank accounts would off-set, or possibly even overwheln,
any savings. For these reasons, the Committee recommended

against contritutions by military members (DOD, 1976).

15
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The First QJuadrennial Review of Military Compensaticn in

reccmmending in favor of a contributery plan ccncluded

thal,
under the present system, military personnel are making an

implicit contribution to their retirement through the venicle

-

of reduced basic pay ratesz in lieu of direct contritu*icons.

The review argued that this imputed contridbuticn is inequitable
tc those members who do not serve to retirement. Through an
explicit contritution plan the member who terminates service
prior to retirement could collect his porticn c¢f the contribution

(D0D, 1976).

+3

3. Defined Senefit Plan. Most pension plans are eitre

definec tenelit plans or defiasd contribution plans. A defined
benefit plan determines in advance the amount of pension tencfit

an emplcyee will receive when he retirss. The amount centri-

buted to the fund varies. 4 defined contribution plan has a

fixed coniribution amount but the actual amount of benefits
the employee receives at retirement is not known. The amount
recelved at retirement is determined by the money that has

azcumulated in the smployees account at retirement (DOL, 1979).
The military retirement system is a defined benefit plan

in that benefits derived from the plan are predetermined and

guaranteed to the retiree. £Each service member who remains

on active duty for 20 years knows that his retired pay will be

F! equal to 2.5 percent of his base pay for each year of service

1976).

[% up to a maximum of 75 percent of base pay (Greenough and King,
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The ovjective of trnis thesis is to evaluat

<
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methods for allocating military retired pa ts. Primarily,

e
<4

it will look at how non-disabllity retirement costs should te
allocatad sc tnat tney reflect the full cost to the taxpayer
associated with defense manpowsr decisions.

In recent years the issue of the military's pay-az-you-go
y I g

basis of accounting for retirement costs has teen addressed

by the Congressional Budget Office and the General Accounting
Office (AZILA, 1980). There is growing zupport for changing

the method of accounting for reti
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vasis to accrual basis s0 that the full cost of military

nanpower decisions will be apparent to the Administration.

1 ()]

It is f21t that thuis increased visibility of the cos

o)
Hy
AR

retirement benefits might make defense planners more frugal

in their use of military manpowsr (CBO, 1978).
Gensrally Accepted Accounting Principles (GAAP) recognize

accrual basis accounting as the only fair presentation of pension

(]

costs in financial statements (dicks, 1965). Therefore, in

.
(IR

s

sccessing allocation methods, crivate and public sector handling

of pension costs under accrual basis accounting will be studied
to determine their applicability to the military retirement
system.

Ultimately, the author's goal is to recommend an allocation

method to be used in accounting for the cost of the military

retirement system.
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IT. ALLOCATION BASIS

A, INTRODUCTION

Chapter II provides a discussion of some basic concepts
and ideas associated with cost allocation. The allocation
prcblem is initially discussed in Section B from a theoretical
view point followed by a discussion in Section C as to why
indirect costs are allocated even though thsre is no theoretical
justification for it. Conventional methods for allccating costs
under accrual basis accounting are vpresented in Section D.

Section & prasents the reader with the Accounting Princinle

Board's position on the use of accrual basis in accounting for

rension costs., The board supports the use of actuarial cost

e
®

methods in handlin on costs and Section ¥ bresents th

i3

Tens
reader with some basic terminology and characteristics of
actuarial cost methods. 3Section G through X discuss separately
the unit credit, entry age normal, individual level premiun,
aggregate and attained age normal actuarial cost methods for

accounting for pension costs.

3. ALLOCATION THEORY
In discussing allocation theory one must first define what
the word theory represents when applied to accounting.
Hendriksen (1970) states:
. « .accounting theory may be defined as logical reasoning
in the form of a set of broad principles that (1) provide a
general frame of reference by which accounting practice can
be evaluated and (2) guide the development of new practices
and procedures. (p. 1).

18
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or groups of inputs to the firm including tne assignment %o

| RIS

individual periods of *ime, divisions, and products. In I37xing )
a4 methods of allocation twe types of costs must be considered: ;
direct costs and indirect costs. Direct costs are fthose cosis j
which can be identified directly with a cost otjective, i.e., 2
&; a department, function, or activity. Conversely, indirect costs S

Li are those costs which cannct be identified with a single cost
‘ objective, but which are incurred for the tenefit of more than

one devartment, functicn, or activity (Matz and Usry, 1980).

ct

The allocaticn of direct costs is straight forward. Since

there is a demonstrable and immediate relationsaip tetween the

cost and cost obj=2ctive, the cost is directly applied tec that

N

2bjective. 4s an exanmple, salary paid to a welder in an autfo-
motile fasziory is a direct 203t which may bte assigned by direct
. apclication to that production department (Beckett, 1951).

In contrast, the relationship of indirect costs to the cost
cbjective is not as easily determined and as a result, the
allocation of indirect ccsts is one of the mest controversial

ractices in accounting (Fremgen and Liao, 1981). A method

i)

used for the allocation of indirect costs employs the approach
of accumulating indirect costs in cost pools and then allocating

these costs to cost objectives on the basis of benefit. An

example of this type of allocation is the accumulation of
9 lighting and heating costs in a common pool and then allocating
3

these costs to departmenis on the basis of the square footage
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dccupied by individual departments (Beckett, 1951). 12 rraztiqz,

this type of allcocation of iandirect costs is widely us=d,
however, many autnors question the validity of any indireczt
cost allocations at all. Thomas (1976) maintains that in order
for an indirect cost allocaticn method to be justifiatls it
mugt meet the rfollowing minimum requirements:

1. The msthod used should be unambiguous. I% should
provide clear instructions, in advance, as to how the allocation
should be applied.

2. The methrod should be defendable. To be defendabls, it

should be demonstrated that a particular allocation method is
better than all otner possible alterrnatives. For instance,
in firancial accounting whatever approach that one adopts for

allncationrn *there usuaily will be a varisty of conflicting
alternative methods, all of which avvear to be consistent with

what one is tryiang to accomplish., However, at present there
seems to be no way of conclusively defernding one choice over
the other.

3. The allocation should be additive. The method used
should divide up the total of what is available, no more cr
no less.

In discussing allocation Thomas further contends that
almost all allocations presently made are arbitrary and
incorrigible and no solution to the problem is possible within
the present framework of allocation theory or conventional

rules. They are considered to te arbitrary because they are

20
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made on the basis of someone'sopinion as tec how they shculd
apportioned and not on the basis of theoretical evidence.
They are incorrigible because 1t is impossible to prove *hat*
they are either correct or incorrect (Thomas, 1974).

In allocating indirect costs over time different scremes
may be used in apportioning costs to individual years, i.e.,
level portions, decreasing portions, or increasing portions.
The appropriateness of the allocation method ussd in matching
the cost with the benefit depends on the judgement of the
veople selecting the allocation method. The most that can be
expected from such an allocation basis is that it is intuitively

-~ ~ o oep o™
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16012, Cunlortunately, rez
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ments on any given allocation and therefore there is nc

[
o}
2,

g
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for defsnding the methcd of allocation selected (Fremgen

(6%
el
2]
'.J
w

and Liao, 1981).

4

t can bte concluded from Thomas' studies that there is

no theoretical justification for allocation of indirect costs
over time. However, it is not necessarily wrong to make
arbitrary ailocations as long as the allocations are not itreated
as being theoretically justified. Accountants should explicitly
acknowledge that all allocations are arbitrarily made and thus

respond in an appropriate way to this awareness {Thomas, 1376).

C. WHY ALLOCATE?
If allocations cannot be justified on a theoretical basis,

then why do accountants allocate indirect costs? £o far as

21
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the accounting procedures are concerned, indirect cosct allceziicons
are made in practice because management preceives a nsed {cr thenm

(Fremgen and Liao, 1981).

Il

3

Thomas (1971) concedes that there are circumstances ir:

.

(a3

ers o

w

wnich allocations of indirect costs may be useful %o u
accounting data even though the allocations are arbitrarily
made. Two categories of allocations which Thomas feels that
are totally ambiguous and theoretically unjustified, yet which
perhaps may be useful to an entity, are:

1. Allocations which are required by laws, regulations,
and customs. Allccations of these types beccme automatically

A

3 . e A - - 43 S 3% P ~ ¢
Ui In tnatv Thney satisry a reguiremsnt.

Ft,
]
jo]

use

2. Mutually satisfactory allocations. In fthis type of

bies are searved.

~+

allocation the common cause of two or more enti

Fremgen and Liao (1981) suggest four possible reasons
for which indirect cost allocations may be useful. These
reasons are:

1. Financial Reporting. For financial reporting the
primary purpose for allocating indirect costs is to insure a
realistic valuation of inventcries, and therefore a realistic
measurement of profits.

2. Planning and Decision Making. Cos%t allocation assists
the decision maker in determining what costs will be in the
future as a result of decisions made today.

3. Pricing. Cost allocations are used to set aprropriate

selling prices. For this purpose, allocation is important in

22
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b 3,

that it makes the product bear its share of indirect :037:

]

4

which management feels is necessary to warrant continuation of
the product line in the long run.

L., Control and Performance Zvaluation. Cost allocations
are made for the purpose of influencing the managers vehavior
with respect to costs by assigning them responsibility for a
portion of the cost. The usefulness of cost allocations as a
tool for controlling and evaluating performance is a controversial
issue. Some writers maintain that it is effective and others

argue that it has a detrimental effect. DTamski (1976) suggest

U

that when cost allcoccations are used for contrcl and verformance
evaluations ore must be carerul to ensure that the manager is
only neld responsible for those aspects of performance that he

ver, Hde should not h»e evaluated on the basis of

oy
o
(6}
Q
o
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whiah are influenc
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d by outside

no control over ncr on results that are influenced by the

o]
Q

<l

actions of other managers. Zvaluations that are based on
noncontrollable aspects may prove to be dysfunctional instead
of providing the desired moftivation to improve perfcrmance.
Therefore, care should be taken in deciding on what is or is
not controllable by the manager.

The American Institute of Certified Public Accountants
{AICPA) supports the allocation of indirect costs stating
that if a benefit is provided for more than one period, then
its costs should be allocated to the periods in a systematic

and rational manner. Since the allocation always involves

23
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assumptions about the relationship tetween costs and tan:

the method selected for use should appear reasonable to =

o]
[ (7]

unbiased observer (Professional 3Standards, 1975).

In summary, allocztion of indirect costs continues Lo Dpe

o~
vl

employed by accountants becauss it fulfills a need 2tual

10}

or perceived) for assigrning costs to cost objectives or periods

of time.

D, CONVENTIC. AL ALLOCATION METHCLS

-+ Pl a2 ? -3 3 L R ~ g
cost or groups of cosits with cost objectives within 2 period cr
L2 - EXN ) 3 - bl - P A A N . P 2. CREE B
4ita time verloeds, Linxicg cozts wisth 208t zblectives within

a pericd entails allccating costs to products, departments, and

segments of a firm. Types of costs allocated in this manner are

factory overhead ccsts, service center costs, and general and

m

administrative costs (Fremgen and Liao, 1981). The allccation

}.l

of costs among cost objectives within a period is used in cost
accounting for the four purposes discussed in the preceding
section; financial reporting, planrning and decision making,
pricing, and control and performance evaluation. Allocation of
costs to cost objectives within time periods is not considered
any further in this study.

The second type of allocation, the linking of costs with

cost objectives among time periods , is simply the spreading

of costs over time. Examples of this type of allocation are
ﬂ, depreciation or amortization of long term assets (Fremgen and

Liao, 1981). It is this second concept of allocation which clays

a major role in accrual basis accounting and that is used in the

allocation of pension costs.
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Allocaticn of costs under accrual vpasis accounting iavolvwe:

matching expenses as closely 25 possible with revenue. Zxrenses
are the ccsts that are associated with the revenue of tze tariod.
Costs which are associated with future revenue or otherwise

linked to future accounting periods are dererred to future
veriods as assets. Costs which are associated with past revenue
or otherwise linked with past accounting periods are treated as
adjustments of expenses of thoOse periods (Professional Standards,

1975). Three expense recognition principles used for rzscog-

ct

State

8¢
=
[0]
3
r
(o]
-
£~
e

3 are set forth in AP

o

nizing expenses as coOsS

Je

1. Adsso

[¢]
4

iating cause and effect. Under this principis

U=

H

costs are recognized as expenses cn the basis or a pgresumed

direct aszsociation with specific revenue.
2, Zystematic and rational allccation., This principle
32tz forth that iF hanafikz are realized for seversl neriads

tnen its cost should be allocated to the periods in a systematic
and rational manner in the absence 02 s more direct basis for

associating cause and effect.

ct

3. Immediate recognition. Under this principle costs arse

od tecause

(=0

recognizsd as expenses in the current accounting per
(a) costs incurred provide no discernable benefit to the future,
(o) costs incurred in prior periods no longer provide discernable
benefit, or (c) allocating costs on the basis of cause and effect
or among several accounting periods serves no useful purpose.

In applying the expense recognition principles costs are

first analyzed to see whether they are asscciated with revenue




on the basis of cause and effect. If not, then allozaticn i .

£l

attempted through systematic and rational means. Finally, if

gither cause and effsct nor systematic and rational alloscazi

O
3
&}

O
jp B

can be made, then costs are recognized a3 2xpenses in the peric

in which they are incurred (Professional Standards, 1975).

25

. THE ALLOCATION OF PENSION CCSTS
The total cost of providing retirement benefits to employees

is recognized as an expense of operating the Tusiness. The

assignment of ithese ccsts to periods is considered to be 3

L major problenm of accounting for tne cost of rensions.
. J - by

o? acerual tasis accounting in allocating these costs &

U

strongly supported oy the AICPA. 1In Accounting Research

- Study No. 8 the Accounting Principles Zoard states:
It is a conclusion of this study that an employer's financial
po3iticn aand resultc ¢of crerations, to the zxtant affantad

, by the cost of a pension plan, are fairly presented onliy ir?f
such cost is stat=d on the accrual basis (pb. 38).

PRV LN )

In arriving at this conclusicn the following argumsntis were

set forth: ?

1. Pension plans play a major rols in an employer's ability
to obtain and retain quality employees. It is considered a
cart of compensation in the form of deferred retirement payments
and as such its costs should be charged to current periods
when incurred, not future periods when paid.

2. ZEZven if pensions were not considered as part of compen-

sation, it still is an employment cost which should be accounted

for when incurred, not when paid.
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3. Zmployers may properly contribute more %o pensis:
during good years and less during lean years. By accoun<inz Jor
vension costs on the tasis of the amount® paid to the £uni

-
-~
~

3

instead of on the accrual basis yearly expenses ca

(D
&3
[\
o]
'.J
'3
[
1

lated to alter net income significantly.

4. Urnder the ccnsistency concept, pension costs should
be derived in the same manner from year to year and should
not be arbitrarily determined on the basis of how well the firm's J
financial position was for the year.

Under accrual basis accounting, the process of allocating
vension costs to veriods is similar to the handling of deprecia-
tion of machinery and equipment except that the cosi of depre-

tls assets are determined by current or past *transacticns and

¢
[
@

are measurad in terms of =axpecied

(O]
[(]

oricss, wWwhile pension zccgt

1tre (Tandwni altzan, 1070), The +otal a2net

iy

3

2azh cu*lays iz the
nf pension plans to be allocated is measured in terms of .
expected cash outlays in the future. These cosis are somewhat
uncertain in that the amount to be paid depends on several

future events such as; the employee leaving the firm tefore
retirement or ~z-.ing, the employee dying before retirement,

t
and how long the employee lives after retirement. Actuarial

methods can generally be used to resolve these uncertainties

and therefore pension costs are usually computed by an actuary \

(dendricksen, 1970).
Currently, actuarial cost methods are the acceptable means

of allocating pension costs under accrual basis accounting.

27
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Pay-as-you-go and terminal funding nethods are uracceptatl=z
because they do not recognize pension costs until the emvclicyees
actually retire (Hicks, 1965). The actuarial cost method used
for determining pension cos*ts for accounting purposes must be
rationally and systematically applied, on a consistent basis,

so that it results in a reasonable measurs of pension costs fronm

year to year (Professional Standards, 1975).

F. ACTJUARIAL COST METHODS
A number of actuarial cost methods (also called funding
methods) have been developed for accounting for pension costs.
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8 explicitly endorsed the following actuarial ccst methcds;
t cost) metkod, the entry age normal

the accrual benefit (or uni
method, *the individual level premium method, the aggrezats method
and the attained age normal method. Most of these methcds were
designed primarily as funding techniques obut they alsc may be
used in determining pension costs for accounting purposes.

The major characteristics of each of these methods will be
discussed separately in later sections.

In selecting the actuarial cost method to be used one should
xeep in mind that the cost method selected should result in a
systematic and rational allocation of the total cost of pensions
among the employees' years of active service (Phoenix and
Bosse, August 1967). Additionally, for any given actuarial cost

method employed, the actuarial determinations of pension costs

are necessarily estimates since the actuary must make many

28
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assunptions about future events. These assumptions are called
actuarial assumptions (Hicks, 1365). Dreher (1967) lists *he

wET

follcowing actuarial assumptiones as the most frequenily used

the valuation basis of a pension plan:

1. The expected rate of return on present and future
investments. The assumed rate can have a major impact on the
present value of the fund. A % percent actual variation from
the assumed interest rate can have as much as & 10 to 15 psrcent
change in peasion cost accrual in later years.

2. Zxpected future compensation levels of employees.

. ; A . . -
et e E n o e s : S s e e s S
stimate o the norrmal lLagreaswss 24os2Tad
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from the employee's movement through the various earning-rate
z2ategories, based on the employee's experience.

3. M

o

rtality of employees both before and after retirement.
These estimates are based on mortality tables.

4. The expected retirement age of the employee.

5. The number of employees who will withdraw from the plan
before becoming eligible for vesting or retirement.

In practice, actuarial assumptions do not change a pension
plan's ultimate cost, but they do have an important effect on
current estimates of pension costs. Therefore, the selection
of the particular set of assumptions to be used should be based
on the facts and circumstances of each pension plan and employee
group. Within the same pension plan, it is not unusual to use

different assumptions for subgroups of the organization. As

29
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an example, *the assumed mortality rates, turnover rates, ani
salary scales may differ between military officers and enlisted
personnel (Dreher, 1967).

Before examining the various actuarial methods available
some key terminology are discussed:

Accrued Actuarial Liability. That portion, as determined
by a particular actuarial cost method, of the actuarial present
value of pension plan benefits and expenses which is not provided
for by future normal costs.

Actuarial Jost Method. A particular technigue for determizing
the amount and incidence of annual rpension plan oznefits and

3 anc

o b 2 .
or devaioplng an actua

[
[

4

2]
fo

SXT2

[ 3]
[¢}]

1.
11y 2

P

s

of such values to time periods.
Actuarial Sains or Losses. A measure of the difference
between actual experience and that expected based upon a set

of a

[&]

tuarial assumptions.

Actuarial Present Value. The present value of an ameunt or
series of amounts payable or receivable in the future. The
present value is determined by disccunting the future amount
or amounts at a predetermined rate of interest as set by a
rarticular set of actuarial assumptions.

Actuarial Value of Assets. The value of cash investments
and other property belonging to a pension fund.

Normal Cost. It is the annual pension cost assigned to
sears subsequent to the inception of the pension plan cr a

change in the plan.

30
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Past Service Cost. The pension cost assigned to y2zrs3 =nrior

to the inception of the vension plan.
Prior Service Cost. When there is a change in tne clan,
it is the portion of the cost assigned to pricr years (including

remaini & vice cost).
any aining past ser ost)

"
1
k
j

-

Unfunded Accrued Actuarial Liability. The difference
between actuarial accrued liability and actuarial wvalue of

assets.

Valuation. The process used by an actuary to estimate the

present value of benefits to be paid under a pension plan. k

Lo

It calculates the amount of employer contritutions or accounting
y g

)

8U; Professiocnal

N

charges for pension cost. (Hicks, 19€5; FA3E, 1

Standard, 1975; Hendrickson, 1970; NCGA, 1982).

) SIS U O

G. UNIT CREZDIT ACTUARIAL COST METHOD
Under the unit credit actuarial cost wmethod future pension
benefits based on service after the inception of a plan are

funded as they accrue. This method is referred tc as an accrued

ROAS - B ANV

benefit cost method since it recognizes the costs of benefits

. s
]

only when they have accrued. The normal cost, as determined
under this plan for a given year, is the present value of the

units of future benefit credited to an employee for that year's

s

service (Professional Standards, 1975).

e WE W

e

The past service cost under the unit cost method is determined

and treated separately. Its cost is the present value at the

plan's inception date of the units of future benefit credited

. to employees on the basis of service prior to the date of

inception of the pension plan (Hicks, 1965).
31




U T e L A i M B B i . A A O S St S Sl ik et Bhalh Baedh Sk aadl M dh Bads - aadh ek andl ao e gy aodh Eaa s o

3

nere are differing viewpoints as to how prast servi:z ::s5%:
should be handled. Scme believe that past service costs siculid
be amortized in equal annual amounts (including interesi) over
& period of at least 15 years, but not more than 40 years
(Dreher, 1967). Others believe that if the pension plan is
expected to conitinue in existence indefinitely, then there is
no need to provide for anything more than interest on unfunded
past service costs. Those supporting the latter approach
contend that the annual normal cost contribution plus interest
on the past service cost will eventually accumulate assets that
will be equal to the actuarial value of all accrued benefits
and therefore the security of tae employee's pension expecta-
tions will be satisfied (Dreher, 1967). The Accounting

hat either apnvroach is acceptabpl

rinciples Board cenczluded

lge}
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elented for amortization of vast

]

a reault any period may
service cost as long as tne total annual provision falls
between a minimum and maximum allowable amount, The minimum
amount is the normal cost plus interest on the unfunded past
service cost. The maximum amount is the normal cost plus 10
percent of the past service cost plus interest on the unfunded
past service cost (Phoenix and Bosse, August 1967).

For normal costs, an amount is determined and contributed
each year for each individual employee to provide for the
benefits attributable to that year's employment service. For
the individual employee, the annual normal cost for an equal

unit of benefit increases each year because as the period to

32
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retirement shortens, contributions te a fund have a shorter

period to produce income, employee earnings generally Sanc o
increase, and the probability of reaching retirement incr=zases.
dowever, the combined cost of all employees tends to chan
only as the average characteristics of the entire work force
change since older employees who generate the highest annual
cost are continually replaced by new employees who generate
the lowest cost (Gannsr and Xingsbery,1966). For a mature work
force, the normal cost for the entire group tends to be tne
same from year to year (Hicks, 1965).

Tnder the unit credit actuarial cost method as well as witia

+ia
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arise from changes in t assumpticns concerning future events
used in vension cost es*timaites. The actuarial gain or loss is

determined by taking the difference between the actuarial

ct

a3 and the ac

[0}

n ual resultz, In dealing with thesse

(@]
u

unptl
gains and losses the main concern is with the timing of their
recognition as a pension cost (Phoenix and Bosse, October 1957).
Three alternative methcds of handling actuarial gains and
losses have been used: 1immediate recognition, spreading and
averaging. The immediate recognition method is not ordinarily
used when dealing with losses, but is used for applying net
gains. Under this method, net gains are used to reduce the
pension cost in the year of occurrence or the following year.
ds a result, pension costs may sometimes be substantially

reduced or even completely eliminated for one or more years.
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Under the spreading method, annual actuarial gains and lcsszs

4

are applied to both current and future costs over a periocd -
10 to 20 years. As an example, a $5000 gain could be spread

over 10 years by applying $5C0 *to the current year and

D

deferring 3$45C0 to future years. The averaging methed invelves

[

(o1

taking an average of annual gains an
nunber of years and applying that sum to the current year. As
an example, during a five year period gains and losses were

as follows: $1000, $4000, ($20C0), $3C00, and $5000. The sunm

for the five years, $11,000, divided by the number of years, 3,

results in $2200 to be applied to the current year. The remaining

o+

32830 ($50C0 minus 32200) of th

¢

surrent year's
deferred to future years (Prcfessional Standards, 1975).

Under the unit credit cost method actuarial gains zare
normally recognized on the immediate basis because the Internal

)

that these gains be used to reduce the

[}

Revenue Service requi

H

]
maximum pension cost deduction for the year following the
determination. Actuarial losses under this method are normally
added to unfunded past service cost.

The unit credit cost method is almost always used when
annuity contracts, trusteed plans, or deposit administration
contracts are the funding instrument and the benefits are a
stated amount per year of service. The method is seldom used
when the benefit is a fixed amount or when the current year's
benefit depend on earnings of a future period (Professional

Standards, 1975).
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3., ZNTRY AGE NORMAL MZTHOD

The entry age ncrmal along with the individual level
- oremiun, aggregate, and attained age normal, are the commonly '

recognized projected benefit cost methods. In contrast to the

OO
ERVRIPAE) A

accrued benefit cost methed (unit credit method), the projected
benefit cost methods look forward. Projected benefit cost
- methods assign the entire cost of an employee's projected
- benefits to past, present and future periods withou®t regard
- to the period during which the service on which the btenefits
- are based has been or will be rendered (Professional Ztandards,
- 1975).

Under the entry age normal method, the assumption is made
) that (1) every employee entered the plan at the time that
= individual s*arted work or at
- indiridual woulid have been 2ligible if the nlan had then been
in existence, and (2) contributions have been made on this basis
from the entry age to the date of the actuarial valuation
7 (Hicks, 1965).

The contributions are level annual amounts which, if
accunulated at the rate of interest used in actuarial wvaluation,
would result in sufficient funds being available at an employee's
retirement date to provide for the pension in full. The normal
- cost under this method represents the level amount to be
contributed for each year (Hicks, 1965).

Past service cost evolves when the plan is established

. after the company has been in existence for some time. Under

::f 35
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the entry age normal metnod, past service cost at the clan's

inception date is the theoretical amount that would nave taeen
accumulated in the fund had yearly contributions egqual %o tias
In years succeedin

normal cost been made ia prior years

>
j=4

plans incepticn, past service cost is usually frozen, that is,
the unfunded amount cf such cost is changed only to recognize
payments and the accrual o interest. Actuarial gains and
losses are therefore spread only to the future by becoming

part of the normal cos%t for fudure years (Frofessional 3tandards,

Tha t2%2l annuzl ecatribution under 4
method is normally made up of {he normal cost and an amcuatl
for past service cost. The past service cost may be comprised 1

-

calanc

@
G
e}
-
<

of an amount 2qual to interest on the unfunded

ER m.

may inciude ianterest pius amorvization of principls. The

cacliin Bia.s

considerations in determining the past service payment are

AESE s

tasically the same as those used for the unit credit actuarial

e

cost method. The entry age normal method is commonly used
when a trust agreement cr deposit administration contract is

the funding instrument (Hicks, 1965).

hencta i RS

;] I. INDIVIDUAL LEVEL PREMIUM METHOD
Under the individual level premium method the entire cost

n. <
o of each individual employee's pension is assigned in annual

Fn

o level amounts, or as a level percentage of the employee's

compensation, from the date of entry of that employee into the
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plan (or, for a new plan, from the i

L

ception date) to retirenzznt

o]

B

No past service liavility is determined separately, nowevar, since
this cost is included in %the normal cost the ini annual 203%
may be very high. The reasoa fcr the aigh initial cost iz due
to past service cost for employees, who are close to retirement
at the inception of the plan, being in effect spread over a
short period. The annual cost ultimately drops to the level of
the normal cost determined under the entry age normal plan
(dicks, 19265).

The individual level premium method is used most often when

individiual iangurance or anrnuity nolic

i

28 gre *he fuyndins

o

instrument. ctuarial losses are not ncrmally recognized under

this method since premiums paid are not ordinarily subject to

retroactive increases. Actuarial gains are normally Dpassed

- - E T A L o ~ D Sivmaa A - D s A D
O To vae SlpLSyer il e Lord I reduled pgremiudns 1or

J. AGGREGATE METHOD

The aggregate method is basically the same as the individual
level premium method except it is applied on a collective
basis. The entire cost of future pension benefits, including
benefits to be paid to employees who have alrsady retired, is
spread cver the average future working period of all employees
who are on the work force at the date of valuation. This is
normally done by using a percentage of payroll (dicks, 1965).

As compared to the individual level method, the averaging

in this method tends to reduce the high initial cost but it also

37
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NN increases the later costs somewhat becauss the zcta

service cost is funded in level amounts over the average
future service lives of employees rather than in gradually

decreasing amcuntis (Canner and Xingstery, 1966).

13

The aggregate methcd is used mainly with trust fund plans
and with plans funded under depcsit administration contracts.
Under this method, actuarial gains and losses are handled

by spreading them over future veriods (Hicks, 1965),
¢ g B!

The attained age metnod is similar to the aggregate method
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liability is treated separately in all funding arrangements.

The cost of benefits assigned to years after the 1ncepticn cf
4 3 p

4

the plan is spread over the remaining average service 1life

(]

employees in +the work force at the date of valuation. Under

this method normal cos® contributions are ncrmally determined

as a percentage of payroll (Ganner and Kingsbery, 1966).
Considerations ir Jetermining annual past sesrvice cost

contritutions are the same as those used for the unit credit

and entry age normal methods. The past service cost may be

comprised of an amount equal to interest on the unfunded balance

or it may include interest plus amo-tization of principle. The

attained age normal method is used with trusteed plans and

deposit administration contracts (dicks, 19€5).
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i ITI. PRIVATE PINSION 21aNS '
;f A. INTRODUCTION
. Chapter IIT presents the pension vplans of the private sector.
5 Sections B and C discuss how pensions have evolved in the private
; sector and provide some of the reasons for reccognizing retirement
tenefits as prart of employee compensation. The remainder of the
,;~ chapier discusses *the different characteristics 27 a typical
:? private vension vlan and now ithe Zmployee Retirement Income
@
> Ranuritr Aot of 1374 affacts ezach, The rcharactarisitics discussed
: are: varticipation eligibility, retirement ages, vesting, '
f’ _ venefritvs, accountiag btasis, and insurance. E

?\T !

.
i
1
ot L.

- . 3. ZARLY PRIVATE PENSION PL:

o Private pension vlans in the United States date back to

6]

1875 when the first formal plan was established by the American

. zxpress Company. Though established at this early date, ?
ii pension plans only covered about 3 to 4 million workers befere :
:; 1935. The voluntary retirement age for these early plans ranged :
= from age 70 for railroad plans to either 60 or 65 years of age
Ei after 20 or 25 years of service for the typical manufacturing
:i pension plan. Most of these plans were non-contributory and

q

non-funded, and none of the early pension plans included
vesting (Greenough and King, 1276).
Private pension plans were initially viewed as a "social

responsitility" of industry to provide older employees with

29




adequate retired pay. Since most plans were financed cn =
pay-as-you-go basis, the benefits to the employee could not
te zuaranteed. 7Tn fact, most plans expressed good intentions
of rewarding employees for long and faithrful service ovut tne
vlans were very careful in making it clear that the empleyee
nad nc contractual right to pension benefits. Logue (1979)

states that a typical disclaimer of 1iability was on the order

iy

o)

This pension plan is a VOLUHU&PJ act on the part of the

comnany and is not to be deemed or construed to be a part of
ny contraci of employment, or as giving any =smployee an

anforcpaole right avavnst the conpanj The bvoard of directors

of th2 coapany reserves the rizht %o zltier, =zmead, oz annul

or caacel the plan or anJ part of i% at any time. The rizh:t

cf the company to discharge any employee at any tﬂme shall

not be affected by this plan, nor shall such employee have

any interest in any pension after discharge (p. 17

J < Ramna “

This tyve of disclaimer was upheld in several ccurt cases and
thus one czan only conclude trat early pension plans were
administered through the good-will of the employer showilng
gratitude for long and faitnful service of the employee by
rewarding them financially in their old age.

In the late 1940's the Deferred Wage Theory of pensions
was gradually recognized. According to Logue {1979), the
theory was based on the premise that the worker's interest in
oension plans was not based solely on reasons of old age and
long and faithful service. It was believed that pensions
were attractive to employees because of the tax advantage
they received by deferring a portion of their wages until they

retired. Under defined conftribution plans it was felt that

40
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f an employee was in a lower tax bracke* after retireazent,

(=0

®

nd if expected returns of the pension fund were equal %o or
greater than what an individual could expect to achieve, %haen

i
employses would be better off by having vpart of their compen-
sation go into a pension fund (Logue, 1579). A problem with
this viewpcint is that few pension plans vest immediately.
As a result, those employees who do not vest do not receive
full compensation for their labors. Likewise, many pension
plans vary the amount of benefits paid to employees invarsely
with their retired social security benefit. Logue (1979)
rejects the deferred wage tasis for pension plans arguing that
if pensions were merely deferred wages, then employers would

not have the rignt to take away wages that the employse nacd
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contingent olainme.

an employee must normally work .fo

e}

a2 firm for a specified numoer
of years before becoming qualified for pension payments
(vested), the employee bears a considerable amount of risk.
At the time of initial employment'an emrloyee accepts a contin-
gent claim against the firm. If an employee quits or is fired
vefore being vested the value of the claim is zero. After
vesting, the value of the claim is determined by an agreed-
upon formula.

As discussed earlier, if pensions were simply deferred wages,
then employees should have the right to immediate vesting.

Since most plans do not provide for immediate vesting, the

41
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plans nust offer something more than a deferred wage

<)
(1
W

a in
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the risk assumed by vesting requirements. What is off
addition to the deferred wage component is benefit sharing

among employees and with the firm.

o

(]

enefit sharing among employees is derived from the assumption
that not all employees who are hired will remain with the firm
until vesting or retirement. Therefore, the deferred wages of
those employees who depart early are not paid to them but are

spread among the remaining employees. As a resuit, employees

who continue until vesting or retirement become entitled to more

(U]
H,
'_J
ct

benefits than otherwise would have been due them. Een
sharing with the firm is derived from employer savings wihich

are directly attritutable %o emplcyee contractual arrangemants.

(=l

Thi cased on the hypothesis that vesting reguire-

)
[

savings

+

3

I

.

3 and ©

ot

a2n

"3

.

er vrovisions for vpension eligibility reduce the
turnover rate of smployees. As a result, a savings is recog-
nized in the form of reduced recruiting and training costs and
a portion of these savings are passed on to the employee through
increased vension benefits (Logue, 1979).

Logue (1979) concludes that employees accept the risk of
receiving part of their compensation in the form of pension
benefits because the firms set aside more for the employee

than the employee would have set aside for themselves if there

were no pension plan.
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C. TODAY'S PENSICN PLANS

Coverage under private pension plans has increased marxcedly

Between 1959 and 1973

over the vast two decades. the

covered workers rose threefold to almost 30 million and a

result approximately half of the workers employed in the private

a

sector are now covered by a pension plan (President's Ccmmission,

1981).

The rapid expansion of coverage under pension plans brought

with 1t increased government regulation of pension plans. Zven
though the private pension system was well established by the
early 1970's, many potential weaknesses of the vlans existed.
A3 an examples, anong employees over [1fty wita ten or mors
years of service, only nalf were fulliy vested. Scme employers
set such stringent vesting and participation reguirements thsa?
many workers reached retirement only to discover that because

of some break in service tney were not eligivle for pension
benefits (Munnell, 1982). As a result, Congress adopted the

Zmployee Retirement Income Security Act of 1974 (ZRISA).

The purpose of ZRISA is to ensure that protections and guarantees

provi

0.

r

0]

ed for employees who are covered by private vension

[s})

plans (DOL, 1976).

The principle features of today's private pension plans
include: disability, death, and survivor benefits; age, service,
and early retirement provisions; vesting provisions; benefit

schedules; and financing arrangements (Logue, 1979). Disability,




death, and survivor benefits will not be looked a* in this
study. The remaining features are discussed in the sectiocns

to follow.

2

. PARTICIPATION ELIGIBILITY

Minimum lenth-of-service requirements are usually set for
the purpose of lowering administrative ccstus through the
elimination of processing "ins and outs" of short-term employees.
Prior to ERISA many plans excluded younger workers, especially
those under thirty, workers with less tnan five or ten years
of service, and those whco were hired late in life (Munnell,
19827,

ERISA changed the eligibility requirements substantially

by requliring that all employees who reach the age of 25 and
nave completed 1 year of service be included in the plan.
An exception to this is that when a plan provides full and
immediate vesting, then eligibility may be delayed until an
employee reaches the age of 25 and has completed 3 years of
service. Generally, 1000 hours in a calendar year is considered
a year of service under ZIRISA. ERISA also prevents employees
from being eliminated from the pension plan for reasons of old
age. An exception to this is that defined benefit plans can
exclude an employee if employment is commenced within 5 years

of reaching the plan's normal retirement age (DOL, 1979).

b
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. RETIREMENT AGES

[x¥

The age at which employees become eligible to receive a
pension benefit greatly influences the retirement decizion for

most workers. For many years the ages of 65 has been viswed '

as the normal retirement age for receiving full pension benfits
and as such has become the age when society no longer expects
people to work (President's Commission, 1981). Today three out
of four corporate pensiocn plans have a normal retirement benefit
age of 65. Additionally, under EZRISA, plans are not permitted
to delay payment of benefits beyond the age of 65 unless the

vparticivant reguests such a delay or the smployee has partici-

0]

pated in the company's pension plan for less than ten years
(Munnell, 1982).
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Early retirement provisions, which usual rovid
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those vayable if retirement were delayed until the later
normal age, may also be included. Many of these early retire-
ment provisions provide for reduced retirement benefits as

early as age 55 (President's Commission, 1981). A 1974 Bureau

of Labor Statistics study of defined benefit plans revealed

that out of 1467 plans surveyed, ninety-five percent of the

v v v

covered workers were in plans that provided provisions for

. Vo
s
a1 2

7y

early retirement benefits. However, only one percent of

Tr’Yn

et

these plans paid full normal retirement benefits to early

retirees and the remainder of the cases paid early retirees

v
Y
. Y

reduced benefits. (Munnell, 1982).
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in time an employee gains a contractual claim on pension payments.

to benefits are earned and cannot be lost rezardless

+3
®
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of whether he leaves his jobt, is fired or laid off, or leaves
his union (DOL, 1979).

Vesting may be immediate or deferred, and either full or
partial with step increases. Immediate full vesting means
that for each year of particivation in a pension plan an employee
is guaranteed a full increment of the retirement benefit. 1In
contrast, deferred full vesting means that an employee must
work for a specified number of years befcre tecoming vested

and then the employee tecomes entitled to full bernelits

»
-

[&]

troactive to that individualls fiprst particirpation in the plan,
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mployee hecomes
entitled $o only a portion of the pension benefit for each year
of varticipation in the plan. As an example, a plan can provide
for immediate vesting of 10 percent of the benefit after cne
year of participation with a 10 percent increase for each
additional year up to 12 years when an employee would be
eligible for 100 percent of the benefit (Greenough and King,
1976).

The Employee Retirement Income Security Act of 1974
requires that private plans must provide for full and immediate
vesting of benefits derived from employee contributions. With

regard to employer contributions, the Act requires that one of

the following three vesting methods must be adopted as a minimum

standard:
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1. Full {100 percent) vesting after 10 years of sarvics.

-
3
'

E‘
- P f
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No vesting is provided for less than 10 years.

2. Graded vesting from 5 to 15 years of service. Under

",- 3, L.

R

1

this method an employee gains an unforfeitable right to 25

A
2
S

I i}

2

percent of the pension after 5 years of service, plus 5 percent
for each additional year of service up to 10 years, plus 10
percent for each additional year up to 15 years. This plan

provides for 25 percent of the pension being vested after 5

years, 50 percent after 10 years, and 100 percent after 15

3. Rule of forty-five based on age and service., This
method provides that 1f an employee has completed five years
of service and the sum of the employee's age and years of
service add up to forty-five, then the employee 1s entitlzad

+v awa
o ek o

]
W
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[39]
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vercent vesviang. JTor sach jear of servic

[0

to 3

t

he smployee receives an additional 10 percent vesting up

ck

o 100 percent. Additicnally, each employee with 10 years of

service must be vested for at least 50 percent of the benefit
regardless of age and must receive an additional 10 percent
vesting for each year of service thereafter. (DOL, 1979;
Munnel, 1982; Greenough and King, 1976; Logue, 1979). Of the *

three options available, a majority of U.S. corporations have

adopted the first option of providing full vesting after 10

years of service (Munnell, 1982),.
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G. BENEFITS

The benefits paild by a private retirement income program
varies widely because of differences in objectives and in
individual work and earnings histories. In discussing retire-
ment benefits a distinction must be made between conventional
plans and pattern plans. A conventional plan is typically a
single employer plan with a contract between the employer and
nonunionized employees. A pattern plan is usually union-

e twe plans iz %hat

i

negotiated. The main difference between the
conventional plans use salary nistory and a years of service

1
e

an o
Saa

1
ls
1

(U]

to determine benefit level:s while pattern ay a flat

3
w
'3

dollar benefit for each year of work (usually up to some
maximum) irrespective of salary histcry (Logue, 1979;.

Conventional plans typically base benefits on a formula
that takes into account %fne number of years of service, tae
historical salary of an employee, and some percentage specified
in the pian. A simple example of such a formula might be:

Annual pension benefit = Salary Basis x Number of years of
service x 0.015

The salary basis and percentage used may differ greatly fronm
firm to firm. The salary basis used can range from an average
of the entire career earnings history of an employee to‘the
final pay of an employee (Logue, 1979).

The trend over the last fifteen years has shown that
final average pay formulas are being used more and more,
increasing from 55 percent in 1960 to 75 percent in 1975.

Of those plans using final average pay formulas as a salary

48




)

basis, 95 percent used the fivs consecutive years of hizne:z?
pay or the five years immediately preceding retirement as <he
period for averaging. This trend is not surprising considering
the inflation in the United States over these years. EZy focusi

on final average pay, firms are providing some protection from
inflation for those employees who are nearing retirement
/-
(Logue, 1979).
Table I shows the avproximate annual mediar zension benefit
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plans., Salaries ranging from 39,000 %to 350,000 are used along
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The table is based on 1975 data (Logue, 1979).

TABLE I

Median Fension Benefits

Final Annual Parcent of
Salary 3ensfit Salary
$ 3,000 $ 2,60 29%
15,000 4,800 32
25,000 8,750 35
50,000 12,000 38

As mentioned earlier, pattern plan tenefits are based on
a flat dollar benefit for each year of service regardless of
salary. A 1975 study by the Banker's Trust Company reported
that the median benefit under a pattern plan was $108 per year
of service with a range from $66 to $193. This equates to an
annual median pension benefit of $3,240 for employees retiring
under pattern plans with 30 years of service (Greenough and

King, 1976).
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In 1975, approximately 7 million emyloyees received I
million in benefits from coverage under private pension plaas
for an average of %2,100 per retiree. In 1980 this increaczed
to 9.1 million employees receiving $35,177 million in benefits

for an average of $2,866 per retiree (Munnell, 1982).

H. ACCOUNTING BASIS

Charter II discussed two methods of financing retirement
income benefits, namely pay-as-you-go (cash basis) and advanced
funding {(accrual basis). In dealing with private rension plans,
Federal law regulates the financing of the glans by setting

minimum funding leval reguirements focr the rurpose of 2nsuring
that adequate funds are available to pay future benefits. As

a result, pay-as-you-go basis of accounting is not a viable
alternative to be used with private pension plans (President's
Commission, 1981). Additionally, Generally Accepted Accounting
Principles recognize accrual basis as the accepted methcd for
accounting for pension costs (Miller, 1982).

Prior to 1974 firms were required to fund their private
pension plans at a minimum level %to ensure that benefits
currently earned by participants were covered. To meet this
minimum funding level, annual pension plan czontributions equal
to the plan's normal cost plus interest on the unfunded prior
service cost were requirsd. With the enactment of ERISA in
1974 the funding requirements were made more stringent. Under
ERISA, empPloyers are now required to fully fund the normal

cost each year and the prior service cost must be amortized
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over a period not to exceed fort: ears. The amcrtizatis
J Yy

3
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payments must cover both principle and interest (Munnell, 1982;.
The Employee Retirement Income Security Act of 1974 reguires
that when normal cest and past service cost are used fer

determining contribution levels, the costs must be determined

.ﬂ
Al
2
1
N

by using an acceptable actuarial cost method. ZRISA recognizes

six acceptable actuarial cost methods: the unit credit method;
P

t

entry age normal method; the attained age normal method;

[i

he
he individual level premium method; the aggregate method; and
he

ct

frozen initial liability method (Gibson, 1981). 4 1964

survey Nf what actuarial methods are actually being used revealed

ct

ercent used vhe unit

(o]

that of 163 companies responding: 42
credit actuarial cost method, 37 percent used the entry age

normal metnod, 7 percent used the attainsd age normal method,
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Xingsberry, 1966). 1In contrast, the Wya ompany's 1982 ;

v

survey of 813 pension plans with 1000 or more active partici-

. § S

pants showed the following results: L0 percent used the entry

age normal method, 22 percent used the frozen initial liability

method, 20 percent used the unit credit actuarial ccst method,
8 percent used the aggregate method and 1 percent used other
methods (Wyatt Company, 1982).
Contributions to a private pension plan fund can either be
made entirely by the employer (non-contributory plans) or
they can be made by both the employer and the employee (contributory
plans). In most plans the employee's portion is refunded, bdut

not the employer's portion, if employment is terminated prior
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unfunded vested pension payments. Zmployee claims were against

tne pensicon funa, not the firm, Az a2 resuli, if a firm went
Ju®t of business or %terminated its pension plan, the employses

With vested éension claims were only entitled to receive pension
cenefits toc the extent that the fund had adequate resources.
Recognizing this problem, the Zmployee Retirement Income
Security Act of 1974 established a requirement for all firms
to insure thelr pension funds through either private insurance
or “hrough a newly established federal pension insurance system
called the Pension Benefit Guaranty Corporation (PBGC).
Addi.ionally, under ERISA firms were now held liable for pension
fund deficiencies (Munnell, 1982).

The Pension 3enefit Guaranty Corporation is a nonprofit

body which is set up within the Department of Labor for the
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te vesting {Logue, 1279). Today the trend is towards ori-ate :
vension plans being financed sclely by the employer. 3 1979 3
Bureau ~f Labor Statistics study rencrted that 77 tercent oFf !
all orivate pension plans are non-contridbutory (IJL, 1233}, -]
. - . . . . ; -1
Cne reason for private vlans Deing non-contributciy 15 that %
.I
the tax advantage available from employer contributions to !
j
orivate pension plans have created a strong incentive for 1
employers to 2xclusively finance nension btenefits (Munnell,
—
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pensicn vlan participants arszinz?

purpose c¢f insuring griva

"3

the loss of vested benefits due to termination of the plan.
Tc finance this teruination insurance, an unifeorm preniun o

an* is assessed 2

<
N
’_l-

ioi

.6C per year for each partic

H

employer. In the event that a firm terminates its pension

4+

plan without having sufficient assets in its pension fund, <the

Pensior Benefit Guaranty Corporation will pay participants up

tc a maximum of $1,381 per month (Munnell, 1982). To pay for

}-e
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th on 3enef
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2ost of these pension claims, Pens t Guaranty

Corpora*tion has the right to attacn up Lo 30 percent of the
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nat wvorth. The eclaim =2

nst the firm has the sane
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a tax lien and therefors in the event of bankruptey,
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status a
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the pension fund's claim against the firm is senior tc the

claims of secured and unsecured debt acldlers (Logue, 1972).
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1974 has improved private pension plans in three ways. First,
ZRISA's participation and vesting requirements have created
pension guarantees that would not have existed without legis-
lation., Zecond, funding requirements have led to pension
contributions that otherwise would no%t have teen made. Finally,
up to 30 percent of corporate assets can now be committed to
financing pension benefits under the authority of the Pension
Benefit Guaranty Corporation. As a result of these changes

under the Emvloyee Retirement Income Security Act of 1974,

private pension plans have been established as serious commitments

whose fulfillment is backed not only by pension fund assets but

also by the assets of the corporation.
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IV, PUBLIC SMPLOYEE PENSION PLANS

A, INTRODUCTICHN

Crapter IV provides a discussion of public employee vension
plans. In Section B a brief discussion on the backzround and
history of public employee pensiocn plans is presented. The
remaining sections discuss the typical characteristics »f federal,
state, and local employee pension plans. The characteristics
discussed are: participation eligibility, retirement ages,

vesting, otenefits, and accounting basis.

B. HISTORY

The first public employee pension plans date back to 1857
when the New York City poilce force was provided a vension in
tne event of disavility or a lump-sum payment in ithe event of
death. This first plan was financed by miscellaneous sources,
such as donations and proceeds from confiscated and unclaimed

property. It was not until twenty-one years later, in 1878,

that non-disability retirement benefits were made a part of the

plan. Under this provision, New 7orx policemen were allowed

to retire without proof of disability at half their final pay

:'W
PERPEAE

at age 55 with twenty-five years of service. The New York
firemen received a more generous plan at this same time,
rezeiving half their final pay after twenty years of service

(Tilove, 1976).
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During the next half century many other municipal emctloyee
pension plans were brought into existence but only select
groups of employees were covered: namely policemen, firemen
and teachers. Financing for these first plans were =ither
gntirely oy the government or entirely by the employees them-
selves (Greenough and King, 1976).

In 1911 Massachusetts established the first retirement
system at the state level which covered the general emplcyees

of the state. Prior to this time, the onl ublic employee
ploy

vlans were at the municipal level. During the 1220's retire-

ment plans for public employees grew in numbers and coverage.
Yos3% i these pians grovided serarats 2ovsraze Tor ctezizl

employee groups such as policemen, firemen, teacners and
general s*tate smployees. By 1940 approximately half of all
state and local empioyees were covered by a retirement system

2 ar estimated three out of four public employees
had such coverage (Greenough and Xing, 1976).

In 1976 state and local government retirement systems
covered approximately 10.3 million employees and the propor-
tion of full time state and local employees covered by such
plans was 90 percent. Annual benefits paid in 1976 were
between 36 and $7 billion (Winklevoss and McGill, 1979).

The Federal Civil Service Retirement System was established
in 192C with 320,000 civil servants coming under ‘the initial
plan. Participation in the initial plan was limited primarily

to those in the classified civil service, however, in 1942

coverage was extended to include all officers and employees of
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Columbia. In 1946 congressmen were allowed
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the plan. By 1969 almost 2.8 million and more than 9 sut

10 federal civilian employees were covered by tne civii service
retirement system (Mackin, 1971),

The principle features of today's public employee retire-
oenefits;

ment systems include: disability, death, and survivor

age, service, and early retirement provisions; vesting provisions,
benefit schedules, and financing arrangements. A3 in the
discussion on private pension plans, disability, death, and
surviver venefits will not te discussed.
C. PARTICIPATION ELIGIRBILITY

Almost all state 2nd local employee pension plans previde
for immediate varticipatisn by all full-%time employees.

Part-time and temporary employses are not usually eligible to
participate. For those plans that do impose service requirements,
6 or 12 months is usually the waiting reriod that is set.
Participation in the Federal Civil Service Retirement System is
automatic except for members of Congress and certain employees

of the legislative branch who have the option of participating

(Greenough and King, 197€).

D. RETIREMZINT AGES
The normal retirement age for public employees 1s not as
precisely set as 1is the case for private plan employees.

Public employee pension plans have retirement ages ranging

56
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from nc minimum age to age 65, with 70 percent having a normal ;

retirement age under €35. Most plans have a single combination ?

of age and service requirements to be met prior to retiring ;

with full benefits (Tilove, 1976). Tilove (1976) states that :E

o

the most common combinations used in order of frequency are: :
1. Age 60, generally with a minimum of ten years of

b

2. Age 65, with no minimum service reguired.
3. Age 55, with in most cases a minimum of twenty-five
vears of service dut mcre commonly thirty or more.

4. Any age, with a minimum Of thirty ¢» thirfty-{ive years

of servize,
- Under the Federal Civil Service Retirement System a number
cf conmbinations of age and service are provided for normal

retirement without reduction of benefits. Full retirement

tenefits are nayable, at the option of the employee, at age
pay IS J J g

P PP

55 after 30 years of service or at age 60 with 20 years of

N 3 e ey ey,
' ' ’ '
‘allac s g a4 -’

service or at age 62 with 5 years of service. CongresSSmen may

i

retire at age 60 with 10 years of service or at age 62 after

° g

‘)

5 years of service (Greenough and Xing, 1976).

-

Most state and local pension plans allow employees to
retire with reduced benefits at a younger age or with less
service than is required for normal retirement. The benefits
for employees retiring early are typically actuarially reduced
to provide for the expected longer period of payment (Tilove,

1976).
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Compulsory retirement age rnrovisions are incorporat
about 79 vercent of the state and local pension plans wita the
majority setting age 70 as the age for compulsory retirement.

Some states and localities have age 65 set as the age for

wn

[

compulsory retirement unless the employer specifically allow
a continuation of service. For Civil Service enployees retire-
ment is compulsory at age 70 after 15 years of service (Greenough

and King, 1976).

. VESTING

&3]

Vesting provisions under state and local employee pension
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pians are compars:
generally full rather than partial, and it most commonly
depends on some specified veriod of service. Immediate vesting
is rare (Tilove, 1976). The most common length of servic
requirements for full vesting and their percentages are:
thirty-one percent after 5 years, 18 percent after 10 years,

23 percent after 15 years, and 19 percent at 20 years.

Federal Civil Service employees are vested after 5 years of

plan participation (Greenough and Xing, 1976).

F. BENEFITS

Public employee retirement plans overwhelmingly use final-
pay plans to determine pension benefits. Final pay plans use
the same three-element formula that is most commonly employed
by private pension plans to compute benefit payments. The
elements of the formula are: a stated percentage times years

of service times final average salary (Tilove, 1976).
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The benefit formulas of most state and local plans use

ercent)

either the highest three years of average salary {3C

o]

or the highest five years (54 percent). The number of plans
using a career average is negligible (Tilowve, 1976). Az with
private plans, the trend 1s towards using final average salaries
so that related pension benefits are provided some degree of
protection against inflation for those employees nearing
retirement. The percentage factcor used varies from 1 percent

to 2 percent of final average salary for each year of service
depending upon th2 system, with the most frequently found

factor to be approximately 1.5 percent of final average salary

ercent cf final average =alary

fzr sach year of zsrvice, or 45

to]

for 30 years of service (Greenough and Xing, 1976).
The Federal Civil Service Retirement System uses a three-
element formula for computing retired benefits, however, the

Y

ercentage factor is applisd in three successive steps according

3

to years of service. Final average salary is determined bdy the
average salary during the highest three consecutive years.

The benefit formula is applied as follows: 1.5 percent per
year for the first 5 years, 1.75 percent for the next five
years, and 2 percent per year for each year thereafter up to

a maximum pension of 80 percent, The reason for the step

formula is to provide a benefit in favor of long-service

employees (Munnell, 1979).
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G. ACCOUNTING 3ASIS

As in the case of private pension plars, the method of

o1
[/
’ +
O
3

financing retirement benefits for publiic employee pe
plans ranges from pay-as-you-go (cash basis; to advancead funding
(accrual basis). Since public pension plans do not come under
the jurisdiction of ERISA, they are not regquired by law to

fund their pension plans. 4s a result, publi: rension plans

must deal with the issue of whether to fund or not fund their

oy
[

pensions aznd, I unding is els:ted, *tc what =2xtent (Myurnell,

19797,

Prozonants ftr tav-ts-you-zo financing argue %that

for paying pension benefits are not needed since pubiic autnori-
ties are bound tc fulfill benefit commitments and federal, y

state and local governments have the power to tax and therefore

3> Y
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presented is that reserves wculd merely serv

to enact benefit increases without an increase in contributions,
i.e., in the future it might be argued that reserves are not

needed or at least they are too large, and authorities may be

DARISVI JSPRPIN, - PRI o)

persuaded to give higher benefits without higher contributions.
4 final argument for vay-as-you-go financing is that the
relatively "soft dollars'" cf the future will make it easier
to contribute. A "soft dollar" is the depreciated value of ;
the dollar over time (Tilove, 1976).

Advocates of funding feel that the single mcst important

consideration in favor of funding is that it helps enforce

60
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sponsibility. Funding vrevents those in authority frox

‘.
‘
.
1

adopting lavish benefit provisions for today's workers, whils
rassing the cost on to future generations, Another arzument

ion

]
ot

w

in favor of funding is tha%t investment earnings on ren

the

rs

funds will reduce future contribution requirements. O
average, earnings from investments make-up 20 percent of the
total receipts of state and local retirement systems. As a
result, funding can mean a smaller total outlay of publiic
funds for pension benefits (Tilove, 197%). Munnell (1979)

maxes the following points for the desirability of funding

a expiicis
recognition of the long-term costs of proposed benefit changes.
2. Toc =nsure that adequate revenues are available o

ati

Q
3

S,

obhl

3

o S22 0 Fo 2T -
£:21 bure tensin

|
Q

3. To allocate pension costs as benefits accrue 30 that
they are financed by the generation that enjoys the services
of public =mployees.

4. To strenghthen the position of state-local gcvernments
in financial markets to aveid excessive interest costs or low
credit ratings due %o large unfunded liatilities.

The present trend in financing of public pension plans is
towards some level of funding. A 1978 pension task force
report on public employee retirement systems indicated that
only 17 vercent of state and local pension plans and 35 percent
of federal pension plans use pay-as-you-go as a basis for

financing benefits. The remaining plans use some method of
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funding to accumulate reserves to pay for benefits in ti
future {Munnell, 1979). The level cf funding can be sither

partial or full. Munnell (1979) maintains that public pension

1]

Flans have less of a need for full funding of benefits than
private plans due to the fact that public plans are supvorted
by governments which have perpetual 1life and the power to
tax. Today's funding of public pension funds bear out Munnell's |
feeling with the typical federal, state, or local pension plan
emplcying partial funding vice full funding.

At first glance public pensions appear wo be consideratly
mors generous than private pension plans considering the

34 2 pa ax 1y manae
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retirement ages. However, when employee contributions are
ke

n into conzideration, this difference narrows substan=ially.
As an example, a 1977 New York State Department of Labor survey

revealed that a New York state or local government employee with

30 years of service and final salary of $10,000 received 49
percent of the final salary under New York's public pension

nlan as compared to 24 percent for a worker urnder a private
pension plan. However, once the public employee's contribution
is considered, the net rate for the public employee drops to

34 percent., Additionally, for workers with shorter periods of
service the difference is even smaller. For a worker with 2C
years of service and a final salary of 310,000, the net rate

for the public employee is 23 percent of final salary as opposed
to 17 percent for the employee under a private pension plan

(Munnell, 1979).
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Ninety percent 2f the state and local plans are contritutory )

& - . '1‘

h 4
as opposed to only 33 percent of the private plans. T7irtually j
all federal civilian employee pension plans have an emrlcyee ]
centribution provision. State and local plans normally require .
1

employee contributions of 5 tc 7 percent of wages while tae 1
o

civil service system receives employee contributions of 7 percent {
of wages. In 1975, approximately 35 percent of contributions >

to state and lccal plans were financed by the smployee and 16

percent ¢f the federal contributions were made by the employee.

In contrast, less than 8 percent of the countributions %o private

bbbt b’

plans were made by employees {Munnell, 1279).
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V. MILITARY APPLICATION

ey ey

A, ALTERNATIVES

As discussed in JChapter I, the objective of this thesis
is to determine an appropriate method for accounting for the
cost of retired benefits so that the full cost of a manpower
decision can be identified in the period in which decisions
are made regerding the utilization of that manvower. As seen

in Chapter II, the current generally accepted crocedurss for

(O]

O

accounting for retirement costs iz through the use of accrual
basis accounting along with actuarial cost metnods. Actuarial

cost methods are used to determine the ncrmal cost and past

1

service cost needed to fund pension plans. The fundin f the
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E thesis, therefore the mechanics of funding a retirement plan

, will not be discussed. Appendix I contains a summary cf the

3 work done by the Defense Manpower Data Center showing a method
" for fully funding the military retirement system.

Actuarial cost methods were designed primarily as funding
techniques, however, the methods may also be used for determining
pension costs for accrual basis accounting (Hicks, 1965). It
is this second use, the determination of pension costs under
accrual basis accounting, that will be considered in this
chapter. A decision on funding the military retirement system

has no bearing on the importance of using accrual basis accounting

64
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for the military retirement system. Accrual bvasis accoun
the recognized method for matching expenses with tae peri: i 1.
which they are incurred (Welsch and Anthony, 1981). Acerual
basis accounting allocates costs to the period of employment,

not the period of retirement. Therefore, accrual hazi:z
accounting is the approach that will be used along with actuarial
cost methods to assign the cost of future retirement benefits

to the period in which they are earned (Tilove, 1976;.

H

»

ug

In discussing actuarial cost methods to te used in determini

[oR

yearly retirement costs, vast service costs will not ve considere
As previously defined, past service cost is the pension cost
assigned to years prior to tne inception of a pension plan.

role in the oversall

ck

Past service cost plays an importan

funding scheme of a pension plan but it has no effect on the

ct

current year's accrued cost for benefits earrned. On the other
hand, normal cost is the annual cost assigned unde>r actuarial
cost methods to years subsequent to the iaception of a pension
plar. It is this cost that is recognized as the yearly cost
of future pension benefits (Hicks, 1965).

Along with the normal cost, actuarial zains and losses aust
also be considered in determining the correct portion of the
cost of future benefits to be assigned to the current year.
Actuarial gains and losses are the variances between the
actuarial assumptions used in calculating retirement costs and

the actual results of experience. The gains and losses can

be applied on the immediate basis (assigned entirely to the
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current year) cor the spread tasis {(ammortized over a numker o7
future years) (Phoenix and Bosse, October 1967).
In deciding which actuarial method should be employed,

3
O
ty

generally accerted accounting principles provide that ang
the actuarial cost methods discusssd in Chapter II are appro-
priate as long as costs are allocated in a rational and system-
atic manner (Hicks, 1965). In determin ng which actuarial
cost method 1s most appropriate for use in allscatling the cost
of the military retirement system the following points are
arplicadle:

1. The individual level premium metnod and the aggregate

method are not considszred o

(¢}

e

Y

prpropriate alternatives for
determining accrued military retirement costs. Both of these
methods combtine the oast service cecst with %rze ncermal cost in
arriving at the cost to be apvolied to a given year. A4s discussed
earlier, cnly tns normal cos® and actuarial gains and losses

are to be recognized in determining the current year's porticn

of the cost of future retirement benefits.

2. The unit credit cost method is not commonly used by
oublic employee retirement systems. One reason is that the
method is not readily applicable to plans which base benefits
on final salary. The unit credit cost method calculates the
amount needed to purchase a unit of retirement benefit based
on a percentage of the current year's salary. Since the
military's retirement benefit is based on the final month's
basic pay (average of the highest 36 months of basic pay for

+

members entering the service after September 38, 1980), the
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method is not suited for determining the accrued cos* of nilitnr:y
retirement btenefits. A second reason 1s that the present v7a

of each year's unit of cost is used as the normal cost charged
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to that year. Under this methcd, the normal cost beccomes larger
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each year because the closer an employee gets to retirement the
shorter the period bvecomes for providing for the present value

of the future retirement benefits. 45 a result cost increases

with age and does not necessarily reflect the periocd's true

accrued protion of the benefit cost (Smith, 1977).

0.

3. The entry age normal method is the most widely uss

L]
1))
L]

actuacial methocd ty both public and private pension glar

3

‘he attractivensss ol thae snfry age nermal meitnod is “h=t 1
develops a level annual amount or percentage of vay *c te

vread over the emplovee's total years of aciive s=2rvicze,

4}
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133

ach vear of service shares equally in acccunting for the

normal cost of an individual's futurs retiremant tenzfits, .
Additionally, a level percentage of payroll is preferabdle i

because 1% provides a fair spread of cost tetween generations !

and between present and future price and income levels. (Tilove,

Aadog o _ -

1976; Wyatt Company, 1983) Frankel and Butler (1982) have

et A

f3 incorporated this method in the calculation of retirement costs

for the enlisted tillet cost model. Finally, Smitn (1977)

> maintains that selection of the appropriate actuarial cost i
"

;i' method and the implementation of that method is the proper {
;ﬂ function of the actuary because only the actuary has the \
i; expertise and professional judgement necessary to make the i
- 67
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NE decision., If one agrees with Smith's position then the en<r
age normal method, which is utilized by the Defense MHanrower
Data Center (DMDC) actuary in the valuation of the mili<ary

retirement system, should be considered as an appropriate

method for allocating military retired costs.

vidual

[

The entry age normal methcd can be applied on the ind
basis or the aggregate basis. Both of these methods will be
explored to see how each is applied in allocating the yearly
cost of future retirement benefits. 1In applying the entry

age normal methed actuarial gains and losses must be considered

Hy
[}

ach year's retirement cost. Gains and losses

ul

as a part o

t

tyy

gren

o}
' 3
re,
©
47}

occur dus o 3 in wnat aciually tranigired and whas
had Deen assumed to take place through the use ¢of actuaria
assumptions. Actuarial zains and loss:z:z are, a*t best, an
indication of the short term accuracy of the actuarial assumptions
used. 3ince reiirement costs are viewed as lcng-range costs,
Hicks (1945) in APB No. 8 maintains that actuarial gains and
losses should be spread over a reasonable period of years,

either through the normal application of the actuarial method

or by separate adjustments (Phoenix and Bosse, October 1967).

The most common method used in spreading is to spread all
unamortized gains and losses over the future service lives

(or payroll) of the active plan participants. In application,

“he adjustments are usually included in the calculation of the

current year's normal cost. This method has the advantage of

spreading the gains and losses over an annually revised period

63
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approximately egual to the future service-life of the antiva

members instead of amortizing the gains and losses over sox

[\

fixed period. (Dreher, 1967; Tilove, 1976).
Cf the two techniques used for employing the entry age
normal method, the individual basis and aggregate basis, the

former will be discussed first.

B. INDIVIDUAL BASIS

The individual basis, as the word impiies, is used for

of a plan., 1In caiculating the current year's ccst of an

. R DU
LI TLauEad T8
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gains and loss are recognizsd. T[nder the entry age normal

i3]

metheod, the normal cost is the level annual amount for each
employee which, if accumulated over each member's entire service-
life, would provide for the employee's full pension at retirement.
Actuarial ga:ns and losses on the other hand, are the difference
between the normal cost under actual conditions and normal cost
under assumed conditions. The gains and losses are spread over
the remaining service-life of the individual resulting in only
a portion of the gains/losses being charged %o the cu-rent
year. The sum of the normal cost and the curren®t year's
portion of the gains/losses equals the current year's accrued
retirement cost for an individual service member.

In applying the individual basis to the active force as a
Wwhole, known historical averages combined with projections

for the future can be used to determine the current year's

69
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accerued retirement cost for esacn entrant

is illustrated in Section D of this chapter.

ATTN TP T TTT A haia
C. IHULJLuunA BAS;Q

I METHCD
An entry age normal method, individual basis, can pe used
for esither an individual, or an entrant group as a whole, in
calculating the current year's accrued retirement cost for a
retiree(s) expected to retire in a given pay grade. The accrued

retirement cost for an individual is determined first, steps

1-3 below, and thern the cost for the entrant group is derived

Ui

in step 4. The methodoicgy used for the individual tasis i

iy

- P T
a8 J..0W32

—
.

Individual normal ccst computation.

a. Calculate the annual retired annuity, 4(G,LCS),
for an individual retiring in pay grade, G, and length
of service, LOS. The currernt military retired pay
formula is used.

A(G,L0S) = min {(2.5% x L0S, 75%) x BP x 12

where: LOS length of service at retirement

G = pay grades of retiree

BP final monthly basic pay (ave. of the
nighest 36 months of basic pay if entered
after September 8, 1980)

b. Calculate the present value of the future retirement

benefits, P, as of the date of retirement.

1
P = A(G,L0S) || T TT ¥ IV
I
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annual retired annuity

where: A{(G,L

annual disccunt rate

e
1]

=
]

life expectancy of individual at
date of retirement
¢c. Calculate the normal cost, NC, which is the level

- annual cost associated with providing for the

b
.

[ future retirement benefits

L‘ NG =P |(1+ 1\’1

.\-"

f where: P = present value of future retirement

. i = annual discount rate
n = number of years that normal cost

contributions are made

2. Individual actuarial gains and losses computation.
a. Calculate the actuarisl :alno/losoes ¥, by taxing
the difference between the normal cost under current
conditions, NC, and the normal cost under actuarial
assumptions, AC. The normal cost under actuarial
assumptions, AC, is determined in the same manner as
the normal cost under current conditions, NC, except
that the previous year's actuarial assumed conditions
are used instead of the current actual conditions in
calculating the present value of future retirement

benefits, P, and the normal cost under actuarial

assumptions, AC. (This presumes that the plan has been
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in use for more %than one year. Actuarial gains and

Osses are not a factor in the initial year of

".J

7
;J1
?1
:
3
)

:l ) inplementation).

= NC AC

eS|

where: NC normal ccst under current condition

(O]

=
(@]
il

normal cost under actuarial assumptions

3. Current year's total individual retirement cost computation.
a. Calculate the current year's portion of the zains/
losses apprlied, Fa. Under the individual basis gains
and losses are spread over the remaining expected

work-life of the individual.

Fa = (F + Fd)

where: F = current jyear's gaing/lossas
Fd = grior year's defarred zains/lozses

RWL = remaining wcrk-1life of an individual
i = annual discount rate

5

b. Calculate the current year's total retirement cost,

RC, for an individual expected to retire in grade, 3, -
and length of service, LOS.

RC NC + Fa

normal cost under current conditions

where: NC

Fa gains/losses applied to current year
4. Total current year's retirement cost computation for all
individuals in an entrant group who are expected to retire in

pay grade, G, and length of service, LOS.

72

e ek < e
PR R S e,




- Rt e - LAl ran e g ™
N T L RPN A A D el St 1 Chivh aa seut Jmslh st ron ey T —————y

a. Calculate the number of pecple, N, from a given

3 entrant group who are expected to refire in pay zrade,l.
E! ¥ =1 x Pr(R) x Pr(G) )
;; where: I = number of entrants for a given year .
- Pr(R) = probability of enitrant reaching retirement,

"
=¥
ol }

- Pr(G) = probability of entrant retiring in given -
4 .
t,i vay grade, G ;
< b. Calculate the current year's total retirement cost, |
r“,: .1
b - . .. . ) N
- TRC, for all individuals in an entrant group who are 3
.. ]
F- . . ~ 1
% expected to retire in pay grade, G, and length of B
2 d

serviece, LCS.
TRC = RC x N

total retirement cost for an individual

=
et
[
(1]
H
]
(X
o)
(@}
]

N = number of peoole expected to retire in

D. INDIVIDUAL BASIS ZXAMPLEZ
The following example demonstrates the use of the methodology

discussed in Section C. GHypothetical data (an approximation

t; of 1982 actual data) is used tc compute the 1982 retirement cost

%; for members who entered the military in 1964 and are expected B
if to retire in pay grade E-7, after 22.2 years of service (DOD, i
E April 1982). E
&' 1. Participant data and actuarial assumptions. E
;‘ Year of service entry 196/ 3
¢ . Grade at retirement E-7 J

.
Y - S
POPLPY >~

- 73




LCS at retirement 22.2 (ave. 1L0OZ

for E-7's receiving retired pay)

Entrant age 19
Retirement ige 41

Life expectancy assumption 52.95
Discount rate 10.0%
Annusl salary scale increase 7.5%

1982 E-7 basic pay @ 22 YOS $1,522.20
Projected 1986 E-7 basic pay $2,032.85
Deferred gains and losses ($4.75)
Normal cost under assumed conditions $1,631.10
tcalculated using previous year's assumed cenditions)
Probtability of new entrant rstiring .11
Proportion of entrants retiring as E-7's <433
Number of new entrants in 1964 230,000

2. 1982 individual ncrmal cost computation.
a. Calculate the annual retired annuity, A(G,LCS),
for an E-7 expected to retire in 1986 with 22.2 years

of service.

A(2-7,22.2) 2.5% x 22.2 x $2,032.85 x 12

$13,538.79

b. Calculate the 1986 present value of the future
retirement benefits, P, for an E-7 with 22.2 years of
service.

.
1 - (1—+—'—1>32.95
.1

el
"

$13,538.79 x

il

$13,538.79 x 9.5674

= $129,530.67

- PO
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;
c. Calculate the 1982 individual normal cost, IC.
: NG = $129,530.67 x | T3 e I %
= 129,530.67 x .0137 ﬁ
= $1775.14 5
)
3. 1982 actuarial gains and losses computation. :
: a. Calculate the 1982 individual actuarial gains/ i
; losses, F. ?
P = 31775.14 - 1,631,190
= $144.04
" Lo 1082 +5+21 individual rstiremen® 20zt comnutatieon.
: a. Calculate the gains/losses applied, Fa, in 198zZ.
- ’r .
. Fa = {144.04 + (4.75)} . 1 x
A | )"
= $129,29 x .2638
= $36.74
b. Calculate the 1982 total individual retirement e
cost, RC, for a 1764 entrant expected to retire as an :ﬁ
E-7 in 1986. Eﬁ
RC = $1,775.14 + 36,74 s
= $1,811.88 35
5. 1982 total retirement cost computation, TRC, for all fﬁ
1964 entrants expected to retire as E-7's in 1986. %
a. Calculate the number of 1964 entrants expected :
to retire as E-7's, N.
? ' N = 230,000 x .11 x .433 F
: = 10,955 Eﬁ
75
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b. Calculate the 1982 total retirement cost, TBC, for
all 1964 entrants expected to retire as E-7's in 1336,

TRC 10,955 x $1,811.88

$19,849,145.40

®E. CHANGES IN INDIVIDUAL ACTUARIAL ASSUMPTIONS

adMia A svv_ e

This secticn contains a discussion on how changes in the ;
various actuarial assumptions results in tae iadividual's
total retirement cost being nigher or lower than normal cost.

and losses

[
1)

Table II illustrates the effect that actuarial gain

RPN oy

nave on the total cost for an individual E-7 retires described

N

~
[

w
&
o
&1
} -3
)
1
i
>
1
r
)
P
E]
e

. ~ P - - ; A N0 m- LI
Sy 2= Ny Ty yr rrig v 62_ o LT ra
In Zeeciion T Drr orear: 1964-142.,  The gain

0

as a result of variances between the assumed annual pay scale
increase (7.5 percent) and the actual annual increase experienced.
Additional gains/losses would normally be expected to occur as

a result of variances in the other actuarial assumptions nct

NPT

included in this example. Relatively large gains were recognized

in years 1966, 1970, 1973, 1981, and 1982, As can be seen from

the table, each of these years' percentage of basic pay increase
was well above the assumed 7.5 percent increase. In the majority
of the remaining years, losses occurred due to basic pay
increasing at a slower pace than the assumed rate.

If the actuarial assumptions used are reasonably close

approximations of what actually takes place in the long run,

then the short term gains/losses tend to cancel each other out

in the long run. In this illustration, the gains tend to

)
]
1
4
b
{
[}

1
1
3
.1
:
b
<

. balance the losses in long run. The overall difference between

76
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1]
the gains and lcsses for the period 1964-1984 was 2 ns3t icss .
of ($53). This loss is the amount by which the overali reiire- g
)

ment cost is reduced due to the long run sffect of annual
salary increasing at a slower rate than had been planned for
under the actuarial assumptions. The actual average annual
salary scale increase for this same period was approximately 7
percent.

Table III shows what the approximate effect one or another

change in actuarial assumptions will have on individual and

entrant group normal cost. Computations are based orn 207,000

enlisted entrants with 1981 service entry dates. The remainder ;

of the participant data and actuarial assumptions are as stated !

in Section D of this chapter. The effect that each actuarial ;

assumpticn has on normal cost is discussed: :
1. Change In intesrszt rate. An increzse in the annual 9

interest rate from 9% vercent to 10 percent would reduce the i

entrant group annual normal cost by $9.3 million, or 10.3

percent. Overall, for each } percent increase in the interest
rate, normal cost is reduced by approximately 5.2 percent.

2. Change in salary scale. A change in the rate at which
the salary scale increases or decreases also effects normal
cost. A change in the annual salary scale from 7% percent
to 8 percent results in the annual entrant group normal cost
increasing by $8.8 million, or 11 percent. Each } percent
increase in the rate that the annual salary changes results

in an increase in normal cost by about 5.3 percent.
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Intsrest
rate

9.50%
10.00
10.25

Salary
scale

7.25%
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i

Life
exrectancy

22,50 yrs
33,00

Number
entrants

295,000
300,000
310,000

3

2]

ITI

Changes in Actuarial Assumptions

Individual
normal cost

$¢,307
5,659
5,362

Individual
normal cost

$5,374
5,659
6,273

Individual
normal cost

Individual
normal cost

Individual
normal cost

$5,647
5,660
5,683

Individual
normal cost

$5,243
5,648
5,698

Individual
normal cost

$5,659
5,659
5,659

Entrant Group
normal cost
($ millions)
$90.4
81.1
76.9

Entrant Group

normal cost

($ millions)
$77.0
81.1
20.0

Entrant group
normal cost
($ millions)
£79.3
311

84.8

Entrant group

normal cost

($ millions)
$81.0
81.5
32.4

Entrant group
normal cost
($ millions)
$81.0
81.1
81.5

Entrant group

ncrmal cost

($ millions)
$75.2
81.0
81.7

Entrant group

normal cost

($ millions)
$79.5
80.9
83.6

......

Percent
change

1

O

4

rercent
cnange

a
)
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- N

Percent

change

b4
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Percent
change

7.7%
0.9
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Eg 3. Changes in the percent retiring from an entrant zrcug

ff and the percent retiring as zZ-7's from an snirant groun. The

:] effect of changes in these two percentages are not as signi- E
-

ficant as the previous twc discussed. 4n increase from i1

percent to 114 percent for the percent retiring from an entrant

Py

group and from 433 percent to 44 percent for the percent of those ),
retiring as E~7's, results in an increase in normal cost by |
$3.7 million, or 4.6 percent, and $.9 million, or 1.1 percent
respectively. For each t percent increase in the percent
retiring frcm an entrant group normal cost incrsasss by approxi-

mately 2.3 percen®t. TFor a % percent incr=ase in th

[}

percent

D!
Kt
o~
A
N
j

)

ratiring 23 I-7'z the normal cost increases by aboui .56
percent.
4. Changes in retired life expectations. The affect of

a change in retired life expectations doesnot have the same

L

egree of impact on normal cost as interest rate and salary

scale changes. A one year (3 percent) increase from 33 to 34
years in the length of time that & retiree is expected to
live after retirement results in an increase in normal cost
of only 5.4 million, or 0.5 percent.

5. Changes in the number of entrants. A change in the
number of entrants has the effect of changing the normal cost
in direct proportion with the change in the numbter of people
entering the service. As can be seen from Table III, an increase
in the number of entrants from 300,000 to 310,000 (3 1/3 percent)

increases the normal cost by $2.7 million, or 3 1/3 percent.

WY -V b PRSI - T
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6. Change in length of service at retirement. The effec?
that a change in the length of service has on the anrual aormal
cost is dependent upon whether or not the change includes an
increase in final ronthly basic pay due to a longeviiy step
increase in salary, i.e., at LO3 20, 22, and 26. 4s an exanple,
a one year increase in LOS from 21 to 22 years, which includes
a longevity step increase in basic pay, result in normal cost
increazing by $5.8 aillion, or 7.7 percent. In contrast, a one
ysar increase from 22 to 23 years of service without a longevity

in a normal cost increase of oanly 3.7

w
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rom the Jdiscussicn above, 1t is aprarent that the actuzrial
assumptions usad for determining *the annual normal cost can
rave a great impact on the retirement cost charged to the
current year, For this reason it 1is important that actuarial
assumptions be evaluated or a continuing basis to ensure
that they accurately reflect the real situation. A survey by
Ganner and Xingbery (1966) revealed that 89 percent of 163
plans studied recomputed actuarial assumptions every year.

0f the actuarial assumptions previously discussed, only
the interest rate and life expectancy assumptions are completely
independent and uncontrollable by the decision maker. The
remaining assumptions, salary scale changes, percent retiring,
percent retiring in a given grade, length of service at retirement,

and number of entrants are factors that can be effected by changes

made by the decision maker.
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N However, in each cass 3

i

was ass

1
A il

could be easily predicted. In reality, a

- In the previous discussicn on changes in actuarial azcumriicor
1‘ various factors were changed and the resultant impaci discuss=d.
med that only crne of %the

#f‘ factors was effected by the change and therefore “he rezults

change in one facrvor

normally will effect the other factors in a manner which may

either counteract the intended results of

the change or compound

them. As an example, an increase in the salary scale may also

L result in more people staying until retirement agz2 and retiring

o with a longer length of service. However as the average length

of service increa

[0}

SRS srortened. The chortened number of reti

1

to counteract the =2ff=sct of the cther

s same life expectancy, the number of years

es retirement age also increass

Combined Changes in Actuarial Assumpticns

LCS
at Life
retire expect

Chg. Salary
no, 3

SRS Y

|4
Q
o
}_.J
[(]
[e2)
[\
g

XY

22.2 32.95
22,2 32.95
22.2 32.95
23.0 32.95
23.0 32.04

B
-3

IR
DN ==

=W -
Q) o 00 00 ~3
Y .
QOO O OW;m

Q.

(Dollars in millions)

Entrant
group

nornal
cost

$81.1
89.9
98.1
99.2
98.7

Combined
percent
increase

S

OGN
~300-3 O
-

W N0

Table IV illustrates a hypothetical case in which an

S increase in salary scale (change no. 1) is accompanied by a

change in the percent staying until retirement (change no. 2),
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the length of service at retirement (change no. 3) and the i1ifa
expectations after retirement (change nac. 4). An initial =

vercent change in salary scale results in normal cost incr

(o]
W
167}

ing

hag
nan

)
¢

by about 11 percent however, the cumulative effect o

(1191
(43

5

+

th

O
1y

in salary scale, percent staying until retirement, len

o

service at retirement and life expectancy after retirement

results in an overall increase in normal cost of atout 13 percent,.
As can te seen from this example, to be a useful tool, the
decision maker in predicting the change in the reftirement cost

must consider the total effect a change has on all of *the

actuarial assumrcticns., Without this consideratisn, the rssults
may oe sigalficanily 3ilfsrent than inliislly sxp=cted.

is discussed in CSection C and iXlusirated in the examvle

s ~t LI b
nt 208t for an indivriiaal entrant ran

a

. - . ~ o p
in Zection 2, the retirenm

te calculated through the use of an entry age normal methoa.

(@]

In practice, noweven the user nust be cautious when considering

N

£ that an individual entrant's retirement cost has

L)
]

sct

ot
o
[}
U]

[&2]

on the entrant group as a whole. Tor instance, to assume that

a decrease in the active force by 1000 people would result in a
decrease in the retirement cost by the cost of 1000 retirees

is erroneous since a portion of the 1000 people would not
normally be expected to stay until reaching retirement agzge

even if the force was not reduced. As an example, 1f the assumed
percentage cf entrants staying until retirement is 11%, then

the retirement cost is only reduced by the cost of 110 (11% x

1000) entrants who are expected to stay until retirement.
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The other 290 entrants are sxpected to leave the service

reaching retirement and therefore can not be considered as

part of a cost reduction.

F. AGGREGATE BASIS

The normal cost under the individual basis entry age normal
method is computed as a level amount for each pariticivant cof
the plan. However, when the entry age normal methcd is applied

cn the aggregate basis, separate amounts are not computed for

AL individual mempers. Instead, computation of the costs are

Py
Pt
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based on the total plan with a level percesntage of payroll
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being usesd To alllcave retir:
(Hicks, 1965).
The level percentage factor to be used in computing tne

ncernal cost is derived by dividing the present value of the

expected future retiremen® btenefits for the new entrant groug
by the present value of future salaries of a new entrant group
starting their career on the valuation date. The level
percentage factor determined from the entrant group data is
then applied to the current year's total basic pay of the
active force in calculating the year's total normal cost.

The present value of future retirement benefits and the present
value of future salaries have been computed by The Cffice of
the Actuary, Defense Manpower Data Center. The resultant
normal st for officers and enlisted as a percentage of
payroll was 46.2 percent in 1980, 47 percent in 1981 and 50.7

. percent in 1982, Officers had a normal cost percentage of
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38 percent of basic pay in 1980, 40 percent of basic pay in

v

™

1981, and 42 percent of basic pay in 1982. (20D, 198

-s

neT
e

O

1081; DOD, September 1982)

The Def'ense Manpower Data Center in its valuation ¢f{ the
military retirement system uses the entry age normal method on
the aggregate basis. In valuating the military retirement

system, DMDC assumes that a funding scheme would be established

[
U

and therefore past servics cost recognized along with normal

0]

cost and actuarial gains and losses with the gains/losses being
added to the past service cost and amortized cver a pericd of

/D vegws {(Z2ea Apcendix I To. oa summary of
RIS P o~ > oA D R S A < O tA L o
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The method emplcyed by DMDC can be adapted for use in determining
the current year's cost of future retirement benefits without
recognizing the past service cost by implementing the frozen
initial liability method. Under this method, the past service
cost at implementation of the plan remains constant througnout
the life of the plan and therefore is not considered in calcu-
lating the current year's cost of future retirement benefits
(Hicks, 1965).

In calculating the current year's accrued cost of the
active force's retirement benefit, as was the case for the
individual method, both normal cost and actuarial gains and
losses are considered. Past service liability is not a factor.
However, the normal cost is determined by applying the normal
cost percentage factor to the current year's total basic pay

of the active force. Actuarial gains/losses for the aggregate

i
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basis are calculated in a similar manner as they were for tne

N individual basis except that the computations are in ths agzzr=sgats,
i.e., *the differencs is tzsken between the aggregate normal cosi
under actual conditions and the aggregate normal cosi under
assumed conditions. Amortization of gains/losses that are

&i accumulated urder the aggregate basis are handled in basically
»

Ef the same manner as under the individual basis and as illustrated
u. in Table II. The difference between amortization under the

o

X aggregate basis and amortization under the individual basis Is

\ the period over which the gains/losses ars spr=ad. For ihe

Ej azzregate taziz zains/losses are spread ovar i razazonalls terisd

¢f time, normally 10 - 20 years, instead of the remaining work-

life of the active force (Phoenix and Bosse, August 1967).

3

e reason for this diffesrence is that when dealing with the
active force as a whole the assumption is made thal the Iforce
has a perpetual work-life. In contrast, the work-life of an
entran®t under the individual basis can be measured. Therefore,
a reasonable period of *ime is arbitrarily selected, 20 years

in this case, for spreading the gains/losses of the active work

force. e sum of the normal cost and the gains/losses applied
to the current year is the current year's accrued cost of the

active force's total future retirement benefit.

5. AGGREGATE BASIS METHOD

The method for using the entry age normal method on the

aggregate basis is as follows:

- e B AR m . & e mlEmsr"s e oo N
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1. Normal cost computation.

t
O
=
Hy
by

. a. Calculate the normal cost percentage fact .
PF = PBRe -
PCe g
’ where: PBe = present value of future bensfitsz of new R
-
.I
entrant group 1
J
¥

PCe = present value of future compensation of
new entrant grcup
b. Calculate the normal cost for the current year's

active force,

NC = PF x TBP

-

normal cost percentage

by

actor

where: PF

T3P

total basic pay for current year :
2. Actuarial gains and losses computations. ]
a. Calculate the actuarial gains/losses, F, by taking - g

the difference between the normal cost under current i
conditions, NC, and the normal cost under actuarial ‘
assumptions, AC. (This presumes that the plan has been !1

in use for more than one year. Actuarial gains and -
losses are not a factor in the initial year of ]
implementation). “

F = NC

AC B

where: NC normal ccst under current conditions 3

AC normal cost under actuarial assumptions
3. Current year total retirement cost computation.
a. Calculate the current year's portion of gains/losses

applied, Fa., Under the aggregate basis gains and

87
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losses are spread over a reasonable period of tinme,

e.g., 20 years.

Fa = (F + 74) 3

where: F current year's gains/losses

"

Fd = prior year's deferred gains/losses

i annual discount rate
b. Calculate the current year's total retirement cost
for the active force.

TRC = NC + Fa

where: NC = normal cost fzr the current yzar
Fa = gains/losses applied to current year

d. AGGRZGATE BASIS EXAMPLE

®

The following example demonstrates tne use o %tne aggr

T,
gaue

ct

basis methodology discussed in Section G. Hypothetical data
(an approximation of 1982 actual data used by the Defense
Manpower Data Center) is used to compute the total 1982 accrued
retirement cost. The normal cost under assumed conditions is
arbitrarily selected for purposes of demonstration of tne
aggregate method. This cost would normally be determined
by using the actuarial assumptions of the previous year for
computation of the cost.

1. Participant data and actuarial assumptions.

Dollars in Billions
Year of computation 1982
Total 1982 active force basic pay $27.9
88




Salary scale increase 7.5%
Discount rate 10.07%
Present value cf future benefits of new

entrant group $4.2

Present value of future compensation orf

new entrant group $8.3
Normal cost under assumed conditions $13.0
Deferred gains and losses $3.2

2. 1982 normal cost computation.
a. Calculate the normal cost percentage factor, PF.

. $L.2
33.5

H 1_]

50.6%

b. Calculate the 1982 normal cost, NC, for the active

force.
50.6% x $27.9

$14.1

NC

3. 1982 actuarial gains and losses

a. Calculate the 1982 actuarial gains/losses, F.

F = $14.1 - 13.0
= $1.1
Le 1982 total retirement ccst computation.

a, Calculate the gains/losses applied, Fa, in 1982.

Fa

(1.1 + 3.2)

Led x L1175
$.5
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b. Calculate the 1982 total retirement cost, 772, for

j the active force.
L '
- TRC = $14.1 + .5 :
= = $14.6 ;
I. CHANGES IN AGGREGATE ACTUARIAL ASSUMPTIONS i

- Changes in one or more of the actuarial assumptions used

i in calcul:iting the annual normal cost of the active military
]. force on the aggregate basis have the same effect that the
- changes had on normal cost computations under the individual

]

basis. Under the aggregate pasis changes in the actuarial

L.
A A wa +wasl o
LAonN3 Ar=2 raSiisc

1y
(2

ct
D
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3 2 K ¢ ‘ K 2 e ¥
=2 In eliher ths total ©taszi~ Tz franar
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o
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or the normal cost percentage factor. Changes in salary scale

and size of the active force directly effect the total basic

pay factor. Changes in each of the remaining actuarial
assumptions -- interest rate, percent staying until retirement,
percent retiring in a given pay grade, retired life expectations,
and length of service -- have an effect on the normal cost i
percentage factor. :
Table V has been prepared to show what the approximate 1
effect that changes in total basic pay or normal cost percentage
factor have on the current year's accrued retirement cost. As 1

was the case for changes in the number of entrants under the

gl b et

individual basis, the normal cost under the aggregate basis
changes in direct proportion with the change in total basic

pay. For a 1 percent increase in total basic pay from $27.9

billion to 28.2 billion, normal cost increases by about 1 percent.

SRRRN Y SIS
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Changss in Basic Pay & Percesntage

Basic pay Percent Normal Percent

change factor cost change :
$27.9 50.7% $14.1 ~
28.2 50.7 14.3 1.0% )
28.7 50.7 14.6 2.9 &
Percent 3

factor Yormal Paraant ad

Rmgic pavy change angt, change |
:‘1
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Changes in the percentage factor have a greater impact 2n zormal

cost than basic pay changes. An increase in the normal cost

- percentage factor from 51.2 vercent tc 52.2 percent rssulis in
DA the normal cost increasing by 2.0 percent. For each 3 percent

increase in the percentage factor normal cost increases by
aprroximately 1.0 percent.
h Along with understanding how changes in total pay and the ]

normal cocst percentage factor effect the nermsal cost, it is

[ important for the decision maksr to understand now changes in
o the actuarial assumptions, which fthe decision maker has sone

- aonirol cvar, effsct the %otzl nay factor and fthe normal cost

T N -

- percentage factor. A brief discussion of each element follows:

o 1. Changes in salary scale. An increase in the rate at

-

which annual bvasic pay increases has a direct effect oa tae [

{

total vasic vay factor used in tine aormai cosu carculavion.
f%f For each percent that the salary scale increases, total basic
. pay also increases by that same percentage.
i 2. Change in the percent r:tiring. An increase in the
ii percentage of people staying until retirement has the effect
4 of increasing the normal cost percentage factor and in turn tne
Ef‘ annual accrued cost of the retirement benefits also increases.
:5 The normal cost percentage factor increases due to the fact that
'é the present value of future benefits becomes larger due to
;; more people receiving retired pay. The present value of future
55 salaries also increases because basic pay is received for a
: . longer period of time but the increase is usually not as great
IE 92
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as the benefits increase. Changes in the percent of veorls=s

retiring in a given grade are effected in a similar manner,.

e
,

.

3. Changes in the number cf entrants. An increass in

-
L

number of entrants has a direct effect on the annual acecrued

Y]

AR

.
P

cost of future retirement benefits. The total basic pay factor
increases du= to the larger number of recipients and the normal
cost percentage factor does not change because the present value

of future benefits and the present value of future salaries

Ia
L. Change
an increase in

retiring, both

increase proportionately.

of retirement benefits

As 2 result, the annual accrued cost

will increase,

o
s

e gt roetirement, With

-

in +the length 2f servi
the length of time that a person serves tercre

total basic pay factor and the normal cost
J

percentage factor will increase. With toth factors increasing
tne resultant effect is that tae accruesd revirsment cost will

also increase. The increase in the total basic pay factor is

caused by members receiving basic pay for a longer period cof

time. The increase in the normal percentage factor is caused
by the present value of future benefits increasing more than
the present value of future salaries. Increases in both
benefits and salaries are a result of the longer length of
service.

When considering what effect a change in an actuarial

assumption might have on the annual cost of retirement benefits,

- the decision maker must look at the total impact that the

- change may have on all of the actuarial assumptions. As discussed

93
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simple increase in zalary z:a_:=

I

- under the individual basis,
may change the other assumptions discussed, i.e., percent

retiring, number of entrants, length of service at retirsmens,
and life expectations at retirement. For this reascn i

- extremely important that actuarial assumptions be continually

evaluated and adjustsd so that accurate cost estimations can

e

be determined for accruing a pcertion of the ccst of Tuture

L

to th

6]

current year.

w

retirement benefit

W
[ €]

On INDIVIODUAL BASIS

A

4
)

J. AGGREGATZ

L

The aggregate basis and the individual basis when appriied

fo

T f 3
2ruwarla. neonc

Y]

n to an entry age normal are gsnars
L Both basis are used to determine the normal cost which is the

£ paid annually over the entire period of

e

s level amount, which

recognized service, would provide at retirement the full

-~ retirement tenefits. The basic 7 £ference between the twc
methcds is that under the individual basis calculations of

normal cost are made for individuals and under the aggregate

ﬁd basis, separate calculations of normal cost are not determined
for individuals (Hicks, 1965).

In accessing which of the two basis is prefasrable, the
intended use of the data must te considered. The aggregate
basis lends itself to applications in which tectal force retire-
ment costs are desired. The reason that this basis is useful
for determining total force retirement costs is because it
{; uses the cumulative da*a of the whole force instead of individual

data in calculating the normal cost. By applying the normal

94
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cost percentags factor to the total anrual btasiz pay of Ins

active force, total current year retirement costs can be

determined. Areas for which the aggregate ovaslis can be used
are in budget forecasting and the actual accounting for *he

current year's accrued portion of the cost of the future
retirement benefits of the active force. ITach of these areas
are concerned with the retirement cost of the total active forze

and therefore cumulative data instead of individusl data czan

,
be used.
™ 3 Eg— 7 s PO 2 s .
The individual basis czn bte used for calculating the accrued
noa3t 28 retirsmeant Lenefitz Sy the aotive forae gz 2 wholae,

but it is more apvlicable to individual or entrant group
calculations. This basis could be used by the decision maksr
who 15 concerned with altering a varticular segment of the

nan tne force as a wnole. an example oOf

[a]

active rorce rather

ing the numbter of active members fronm a

wn

this weculd ©te increa:
particular year groub who will stay until retirement by providing
incentive pays and bonuses. The e:rfect of this change on

retired costs could be determined by treating the year zroup as
an "individual" and applying the changed actuarial assumptions
to the year group as a whole in calculating the new normal

cost and actuarial gains/losses. However, the decision maker
must be careful to ensure that any effect that the change might
have on other members of the active force are included in the

new retirement cost computations.
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VI. CONCLIUSIONS AND RZCCMMENDATIONS

A, CONCLUSIONS

This chapter provides a discussion on the conclusions and
recommendations of this study. The purpcse of the study was
to evaluate alternative methods for accounting for the cost

of military retirement benefits.

with the pay-as-ynu-gc bhasis is that it puts off reccgnizing
the cost of the retirement benefits of the currsnt active force
until the time those participants actually retire. In doing

sc, the cost of the current force is undesrestimated.

L5
k3

PN R P - n Y T
o2 ASZZLon Taxs <0 .*_’_2..___'1,' A0

WD
3
1
'-
3
‘L
L+
]
IS
9]
ot
34}
[
>
p]
n
+

~ e Ral
-~ { - -

¢

of manpower decisions relating to foree structure, an accurate
assessment of the retirement cost impiications of poclicy
alternatives must be included. The method for recognizing

these costs is through allocation of the cost of future retire-
ment benefits by accrual basis accounting. Accrual basis
accounting is presently being used in a portion of the military's
accounting system and the Congressional Budget Office and

General Accounting Office are advocating a switch to accrual
basis accounting for the military retirement system. In light

of this, the emphasis of this study was placed on evaluating

the methods for allocating the cost of future retirement payrments

Bnminsbnssdttiendednesionsineiousiositinuto i aine P AL ST T N T .1
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to the period in which the otliigations are incurred in:st

. -
ax J1

G

the period in which they may be paid.

m
4

he currently accepted method for allocating retirement

39

costs under accrual basis accounting is through tae use =f

o]

ctuarial cost methods. In order to accurately predict the

cost of future retirement tenefits numerous assumptions about
the future must be made. The actuarial assumptions used

hi include: estimated interest rates, expected future compensation
levels, the expected mortality rate, estimates of the numbter of

people who will stay until reaching retirenment age, and length

2RI M

£ seryinme gt time of retirement. Without accurate and on-

i
Il
W

v

going actuarial computations, the aliocation cf retirement

costs under accural basis accounting become imprecise.

.y

Hicks (1965) in Accounting Research Study o. 3 reccgnizes

o At e T 9 ~ 4 %A ~ D B b o~ )
actuerial 2¢ct mstncds for 1 acerual soccuntin

[

3
-
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of retirement costs; the unit credit cost method, the entry
age normal method, the individual lIevel premium method, the
aggregate method and the attained age normal method. The most
often used method for accounting for the cost of private pension
plans is the entry age normal method.

Most of the actuarial cost methods have been designed
primarily as funding techniques but they also may be used in

allocating costs for accounting purposes. As demonstrated in

Chapter V the entry age normal method is the actuarial cost
TS method that is the most appropriate for accounting for the cost
l

ﬁ. ] of future retirement benefits of the active force. This method

E’f 97
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spreads the cost of retirement benefits over the activs wecrk-
life of service members in the form of level annual allcoations
of the cost. This method of allocation facilitates %tiie identi-
ficaticn of the total current year's cost of military gersonnel
for the decision maker.

Two vases of applying the entry age normal method are
recognized, the individual basis and the aggregate basis.
Either of these basis are exceptable methods for calculating

the cost of future retirsment benefits. In utilizing either
ks 3

b

the individual basis

O

r the aggregate basis, the accuracy

noetiaria

o

13ad Tl aera o
22X T 2N

[
Fiy

NN

13

the accuracy of retirement cost computations. For this reason
actuarial assumptions must be up-dated on a continuing basis
to ensure that accurate information is available for retirement

cost ccmputations.

B, RECOMMENDATICNS

The following recommendations are made:

Recommendation One: Accrual basis accounting should be
adopted for recognizing the cost of military retirement
benefits. This accounting basis wculd better enatle the
decision maker to understand the total current year's cost of
the active military force.

Recommendation Two: An actuarial cost method should be
selected for allocating costs under accrual basis accounting.
A method similar to the entry age normal, individual basis or

aggregate basis, discussed in Chapter V could be used.
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OMC FY 1981 VALUATION OF THE MILITARY RETIREMENT SYSTZIH

Appendix 4 is an excerpt of pages 1 to <0 or DMIC's :
1981 Valuaticon of the Military Retirement System.

INTRODUCTICN

This documentation summarizes the formal actuarial valuation
of the military retirement system as of 30 September 1981,
Public Law 95-595 required all federal pension systems to adhere
to the reporting requirements of the Employee Retirement Income
Security Act (ERISA). A1l figures included in the fiscal year
1981 report were taken from this valuation and are based on
sound acituarial principles. The military retirement system is
not an old-age pension system normally found in the private
sector and subject to the prcvisions of ERISA. Rather, it Iis
a2 system specifically designed toc comovlement the manazement of
the azctive forcs, and is a Tunction of the military pay ana
allowance compensation structure. Notwitnstanding tnese
differentiations in design and purpose, the Department of
Defense adheres to itne reporting requirements of ERISA for
the purvose of this report.

The miliftary retirement system I1s really three separate
v interreiated defined TLenafil systems: a nondiesa®ility

stem for retirements from the active service, a nondisability
stem for retirements from the reserves, and a disability
retirement system. All three components are unfunded, non-
contributory, and annually increased for inflation after
retirement. Additionally, provision is made for optional
survivor coverage. Military members are not retired in the
traditional sense of the term; they retain military status,

are subject to the Uniformed Code of Military Justice, and are
subject to recall to active duty.

w w o
ed £

e

A

N Currently, the Service Secretaries approve voluntary

. nondisability retirement upon credit of at least 20 years of
service at any age. The retirese from active service receives
an immediate annuity calculated as 24% of base pay for each

. year of creditable service, subject to a maximum of 75% of

) base pay. Base pay is equal to final basic pay if the retiree
first became a member of the Armed Services before 8 September
1980, For those new members after that date, base pay equals
the average of the highest 36 months of pay. A member has

no vested right in the retirement systemn.
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SUMMARY

Cn 30 September 1981, there were 2,1 million active du=v
regular and reserve personnel, .9 milliion selected drill
reservists, 1.1 millicn retired nondisability annwuitants,

.15 million disability annuitants, and 73 thousand survivor
benefit families in the military retirement system. ZFiscal
year 1981 retired appropriaticn ocutlays totaled $13.7 billion.
The most common age at retirement from active duty is 43 for
officers ard 29 for enlistees. Excluding reserve retirees,

in September of 1981 the average gross monthly annuity for

all nondisabled officers was 31,751 and nondisabled enlistees
averaged $761 a month,

Valuation results show an aggregate entry-age normal
cost of 47.0% of basic pay. This means that for an entering
concrt of servicemen, coniinuously placing 47% of their basic
ray in a fund wculd be sufficient to pay for future retirenen
and surviver bensfits of those who eventually qualify for

t

= P : m. ~ 1 . : j
these benefits., The cost of the present pay-as-you-go method
9111 wliimately laval ou% 2t 567 of hagic pay, A1 liabkilitias
relate Itc the Department of Tefense retired pay avproorizition

only.

As of September 30, 1981 the entry-age normal cost unfunded
liakility ig $477 billion., This represents the size of the
fand needed to pay for all future retired and survivor benefits,
assuming future continuous payments totaling 47.0% of basic

vay are added to the runa. 1ine present value o7 accumuiased
plan benefits for services that have already been rendered is
$378 obilliion.

Basic pay, or base pay, is the only element of military
compencsation upon wnich military retired pay is computed.
This is the principle element of military compensation which
2ll members receive; but it is not representative, for compara-
tive purposes, to salary levels in the private or public
sectors. Reasonable comparisons can be made, however, to Basiec
Military Compensation (BMC). This is the base level of
compensation received by members and is the sum of basic pay,
the guarters allowance {(either cach or in kind), a subsistence
allowance (either cash or in kind), and the federal tax
advantage accruing to allowances since they are not subject
to federal income tax. Consequently, comparisons of military
retired pay to other pension systems must recognize the
relationship to BMC rather to basic pay only.

FUNDING METHOD

Prior to 1935, the Navy had a pension fund {on a nonac-
tuarial basis) which provided for payments to persons retired

100

N N . L

SRS SN E WP TN I S S

s

. Cnd e od o' AAR L



T e Ty T a4l ae ¥ . e T T T N W N e Y e e WM e W_WOW W WL TR T VW VW
Lt e Y e et - RN LA LA RIS I M Rt M R o

for disability whenever there was a sufficient amount in %tae
fund. Other retired pay was paid directly from apprcpriations,
and when the fund was insufficient, the disability retired

pay was alsc paid from appropriations. The income to tiae fund
consisted of the government's share of the proceeds from the
sale of enemy or pirate ships captured bty the Navy, 2nd fron
interest received on fund investments. This fund was abolished
in 1935, and since that time the military retirement system

has been entirely on an unfunded or 'pay-as-you-go' Ttasiz.

This valuation will show the unfunded liability under this
funding method, which is just the present value of future
benefits, as well as the unfunded liability under an aggregate
entry-age normal cost funding method.

VALUATICN DATA AND PROCEDURE

The valuation input data was abstracted from files main-
tained at the Defense Manpower Data Center (DMDC) Retiree
and surv1vor data came from official files submitted by tne
Service Finance Centers (Army, Navy, Marines, and Air Force)

-~ _£:.~_:v-~r3
-

‘ﬁ‘*"‘( Lo T e T Y

guarterly., Reservs dasa was colalnsa Iroxn
Component Common Personnel Data Systenm (?CCP i, the official
source for all Ressrve strengths and statistics. A&ctive duty
data came from files provided quarterly by the four military
personnel centers.

Ll W R
[¢] (u W

The filss were aggregated and edited, disregarding invalid
data, Detailed comptroller totals were used on all specific
areas of data to bring the numbers and dollar amounts on the
edited file up to actual size. The blow-up figure was less

. than .5% for retirees and .1% for active duty personnel. The
only area that could not be matched to offiecial DOD figures
is the number of surviving families. This will be resolved
in the future. The total of the survivor annuities was matched
to actual payments.

Dollar amounts included the 1 October pay raise for active
duty and reserve personnel. These totals are summarized in
Table I.

The seriatim method was used in all phases of the valuation
including active, retired, and survivor segments. A model
incorporates all parts of the military retirement systen,
including the drill reservists., This captures future liabilities
for those members who leave active duty and later join the
reserves to retain past retirement credits.

An aggregate entry-age normal cost percentage was developed
by dividing the present value of future benefits by the
present value of future salaries of a new entrant group
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TABL

Initial Accounting Figures as of 30 September 171981
($ in billions - basic pay includes Octcher 1st raise)
Total Active Duty Personnel + Full 2,087,692

Time Active Duty Reservists
Total Annualized Basic Pay

&£
N
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. TP ONUOM -

I Total Selected Drill Reservists
. Total Annualized Basic Pay
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Total Number of Nondisability Retirees
1 Total Annualized Retired Pay
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Total Number of Disability Retirees
Tctal Annualized Retired Pay
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1 Number of Surviving Families
o+tal Annualized Survivor Annuities
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TABLE II
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(as Fercent of Basic Pay)

Nondisability Benefits
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Disability Benefits

-3

Survivor Benefits

Total Force L7%
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starting their careers on tne valuation daza. New
models were created for drill reservists and zc*tive
personnel using FY80 experience. The models are es
. arrays indicating what percentage of people enter a?
age and category. Since there ware two separate moade
relative size of the number of new entrants usea in =2
category was carefully set. .
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The unfunded liability was defined as tne present value
of future benefits minus the present value of future normal
costs for all thcse currently in the system. This includes
present active duty personnel, drill reservists, retirees,
and survivors, as well as future retirees and future survivors
resulting from this group.

ZCONOMIC AND OTHER ACTUARIAL ASSUMPTIONS

The vresent values shown herein have tean d
% rate of inflation assunmption set by the Of
agemen® and Budget. The other accnomic assu

general salary scale ircreases (not including maris and

romotion) and 53 for investment return were selscted to be
consistent with the C.5% and 1.05 differentials used by the
Board of Actuaries of the Civil Service Retirement Systenm.
The Board's differentials were tased on a study of real
salary growth for Federal employees and real earnings of

rederal securities. The Long term nature of pension liabilities
causad thes 2oard %o hesitata 2 overreact T2 current high

a §
Man
Tor

{ .-

market yields. The 1950 to 1978 experience was used to
moderate the effect of tyoical short-term trends. Future
military salary scale increases and the theorectical return
on investments of a military retirement fund will be similar
to the experience of the Civil Service System. Since the
military retirement system is fully indexed, the liabilities
vary only slightly for sets of economic assumptions with the
same differentials.

Military specific death and decrement rates were created
in 1980 using current experience. The rate creation process
was discussed and the rates were published in the FY80 Valuation
of the Military Retirement System which is available on
request. An actual/expected study will be made annually -
starting with preparation for the FY82 Valuation. K

B VALUATION RESULTS

Table II summarizes the normal cost findings. The normal ]
cost as a percent of basic pay for the system as a whole is J
L7%. Separately, officers have a normal cost of 67% and 3
enlistees 40% of basic pay. These figures contain active

e
.

0 ". .'» '\

103

Ll




duty as well as selected driil reservists in thns bazi: ra;
figures. The retired pay figures include reserve and 212<
duty retirees as do the surviving family annuities. o
detailed projections indicated that for a group of ne
into the military, 127 become eligible for nondisab®il
retirement. 353% of new officers and 117 of anew =uli:
attain 20 years of service.

Table III summarizes the total presen®t value of future
pay and benefits of $590.4 billion as well as the eatry-age
rormel cost unfunded liability of $476.9 tillion. If an accrual
accounting system had been installed as of 20 September 1981,
whereby the normal cost would be placed in a fund annually,
the fund would also need this $476.9 billion lump sum payment
to pay future benefits. An amortization schedule would De
set up toc make vayments on the $476.9 billion over 40 or more
years.

One measure of the funding of a retirement system is the
value of benefits earned to the date of the valuation. A4s
shcwn in Table IV, the present value of accumulated plan

~ry

benefits as of 530 Septemver 1731 was E377.8 oliiliion,

Accumulated plan benefits are those future periodic pay-
ments that are attributable, under the Plan's provisions, to
the service that military personnel have rendered. Accumulated
plan benefits include benefits expected to be paid to (a)
retired military or their beneficiaries, (b) current benefi-
niaries, (2) precent active duty personnel and nonretired
reservists or their teneficiaries. Benefits payable under all
circumstances (retirement, Disability, and survivor) are
included to the extent they are deemed attributable to service
rendered prior to the valuation date., No future salary
increases are used but annuities are increased in line with
the post-retirement inflation provision.

The actuarial present value of accumulated plan bensfits
is that amocunt that results from applying actuarial assumptions
to adjust the accumulated plan benefits to reflect the time
value of money (through discounts for interest) and the
probability of payment (by means of decrements such as for
death, disability, withdrawal, or retirement) between the
valuation date and the expected date of payment., The actuarial
assumptions are based on the presumption that the Plan will
continue. Were the Plan to terminate, different actuarial
assumptions and other factors might be applicable in determining
the actuarial present value of accumulated plan benefits.
Table IV summarizes these benefits.
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TABLD ITII

Actuarial Liability

($ in billions)
PRESZNT YALUE OF FUTURE 3ASZ FAY Sept 20, 132%"
Active Duty:
Regular Cfficers $ 65.2
Nonregular Cfficers 19.7
Regular Enlisteds 134.9
Nonregular Enlisteds 3.9
Active Duty Subtotal $223.7
Selected Reservists:
Officers 5.2
znlisteds 12.3
3elec*tzd Reservists Subtotal $17.3
Total Present Value of Fubture Basic Pay  $241.%
PRESENT VALUE OF FUTURE BENEFITS
Current and rFuiure Retirees:
I: ndisavled CE8ficerc 212.°
Nondisabled Enlisteds 286, 2
Disabled Officers 15.9
Disabled EZnlisteds 17.3
Retiree Subtotal $562.1
Current and Future Surviving Families:
Surviving Familiss $ 28.3
Total Present Value of Future Benefits $£90.4
" Normal Cost % 47.0
;}3 Pay-As-7ou-Go Liability $590.4
p; Present Value of Future Normal Costs $113.5
E‘! Entry-Age-Normal Cost Liability $476.9
%3 Fund 3alance 0.0
. Pay-As-You-Go Unfunded Liability $590. 4
o Zntry-dge-Normal Cost Unfunded Liability $476.9
v
N
F‘

},
b
3
3
b
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TABLE IV

Accumulated Plan Benefits

y

($ in billions)

PRESENT VALUZ OF FUTURE BENEFITS September 20, 1987 f
Current and Future Retirees: M
Y
Nondisabled Officers $152. ,
y Nondisabled Enlisteds 177 !
s Disabled Officers 13
b Disabled Enlisteds 12.
‘i. Retiree Subtotal $355,
;\ Current and Future Surviving Families
%
- 3BP 20.8
1 Raserve SBP .2
ki Minimum Income 1
™y 2
RSFPP .1
Surviving Families Subtotal 3 22 e
Tstal Present Value of Future Benefits $377.8
PREZSENT VALUZS OF VESTED AND JdONVESTED BENLFITS#*#
Participants Currently Receiving Payments $273.7
Other Vested Participants 56444
Vested Benefits Subtotal $328.1
Non-Vested Benefits $ 49.7
Total Present Value of Future Benefits $377.8

#*The decrease in accumulated liability for SBP was primarily
due to an increase in Veterans Administration Offset assumptions
for survivor annuities.

**Military members are not vested in the military retire-
ment system. For the purpose of this chart only, a nonretired
vested participant is defined as an active duty member with
over 20 years of service creditable toward retirement.

-
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GAIN AND LO3S

A formal gain and loss analysis program has nct yre
developed for the military retirement system, so exten
examinations of ithe changes were made to verify result

There wsre thrse majcr cranges in compensation that affected
the FY81 valuation. The first was a change to once-a-year
cost-of-living increases for retirees instead of twice-a-year.
Secondly, in the calculation of service for retired pay purposes,
part of a year that is less than six months is disregarded
and part of a year that is six months 5r more is rounded down
to the nearest whole month actually served. Prior procedure
required six months or zreater service to be rcinded up to
the next full year. The third change was a direct result of
the variable basic pay increase given to enlisted perscnnel
oher 1, 1981, Thigc gction increased the internal cor

5

b
- -
cromctison raluation salary rates of enlisted mext

o

Only one other major actuarial assumpiion change had a
=iznificant imrac®t on normal cast resnlts.  Veterans Administra-
i:n (TA) off3e% anounts wars Lowersd Sor ratiraed vay and

increased for survivor annuities. These changed due to their
direct relationship with cost-cf-living increases as well as
different technique of creating the ratios. A more detailed
an2lysis of VA interaction will be made vrior to the Fi82
varuation. Table V analyzes the impact of the above chenges
on the normal cost percentage.

0

TABLE V
Analysis of Change in Normal Cost Percentage
FY80 Normal Cost Percentage 4L6.2

Changes:

Once-a-year cost-of-living increases (.5)
Rounding of service (.2)
Jariable enlis*ed basic pay
increases A
VA offset changes 1.7
Met change .8
FY81 Normal Cost Percentage 47.C

Two other actuarial assumption changes were made that had
insignificant impacts on normal cost, but that affected the
accumulated plan benefits as well as the present value of
future benefits for the plan participants. Both of these
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assumption changes were the result of fine-tuning res
retirement projections. The number of members reenta
service by transferring from active duty to reserve d
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Table VI analyzes the change in accumulated plan benefits
from September 1980 to September 1981,

‘w
“w

'
L]

TABLE VI

Statement of Changes in Accumulated Plan Benefits

(3 in ovillions)

I. Actuarial oresent value of accumulated
plan benefits on September 30, 1950 $2.8.9

r- I'4
.. \ e
'J

i

d~ W
i a
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A. Actuarial Assumptions $ 5.6

* Increase in career salary rates $ .

VA offset changes 1.

Reserve reentrant .
Reserve retirements for

non-pay status 2.

B. Plan Changes $ (4od)

Rounding of Service $C .7)
Once-a-year Cost-of-Living (3.7)

C. 3Benefits Accumulated
and Actuarial Gain or Loss $ 27.7

ITI. Actuarial present value of accumulated
plan benefits on September 30, 1981 3277.8

# Direct impact of variable pay increase for enlisteds
in October 1981.

The $27.7 billion associated with the increase in accumulated
plan benefits due to the FY81 accumulation and actuarial gain
and loss was derived by balancing the equation on Table VI.
The following independent analysis shows that it is close to
the total that would have been produced had we had a formal
gain and loss program. The monthly total basic pay increased
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17.4% between Cctoter 1980 and Nctober 1981 due to changes in
. force size structure and the October 1980 basic pay ris
This pay rise was 14.3% for officers but varied for enii
ZInlisted incrsases ranged from 10% at the lower ranks to
. at the higher ranxs. Higher rank increases have tike most
impact on retired pay since mwndisability retirees ars 2% *heosa
ranks when they retire. The monthly total retired cay increased
5.8% during this periocd. This was a result of the Marca 1987
cost-of-living increase of 4.4% and the growih in the retired
population.

The actuarial present value of benefits in retired and
survivor pay status was $261.6 billion on September 30, 1980.
Multiplying this by the 5.8} gives us an increase of $14.9
billion. Likewise, the active duty future liabdilities of
$45.6 and $41.7 can bve increased by the 17.4%. These figurec
all total $30.1. Analysis indicated that the average age of
the retired population went up during FY81. Consequently, tae
hypctnetical $14.9 billion increase in retired liability
mentioned above should be lowered. This adjusiment would
place the $30.71 billion closer to the $27.7 figure obtaired

il -~ 3 gl ~ sz
220300 ZHEin dnu L 28

oy calaancing, Hany otier varizoeizis alls 3,
cut witnoul an analysis precgran tae pieces cannct oce indi
analyzed. D02 plans to build this type of program for fu
use, Tabdble VII analyzes the change in the present value
future benefits from September 1980 to September 1981, Ju
as discussed in the vrior section orn accumulated plan Ltenefits,
it can te shown that the $58.0 billion increase in the pay-
as-vou-z0 unfunded liability in line II.C resulted mainly

froz increases in active duty and retired retainer pay ana
sorula*tion size in F781.

13 fu
<D .

LONG-TERM ANALYSIS

Assuming a l2vel active duty force, total basic pay and
retired avprooriation outlays are projected 75 years into the
future in Table VIII. The figures are placed into perspective
by the cutlays over pay ratios. It should be noted that this
ratio peaks at 64% in the year 2000 and then drops to 56%
in 2032 where it remains level. This ultimate 56% should be
compared to *ne ultimate 47% under a funded entry-age normal
e cost method. A good argument for remaining unfunded could
e be made with only a 9% difference in ultimate budget outlays.
. The economic assumptions used in the projection are indicated
re on the bottom of Table VIII. Short-term assumptions were
smoothed into long-term assumptions after 5 years.
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TABLE VII

Changes in Present Value of Future Benefits

($ in billicens)

I. Actuarial present value of future plan
benefits on Sept. 30, 1980

II. Increases (decreases) during the year
attributed to:

A, Actuarial Assumptions

*Increase in career salary rates 3
T4 offs52% changes

Resarve rsentrants

Reserve retirements for

non-pay status

B. Plan Changes

Rounding of Service
Once-a-year cost-of-living

©. 3Benefits Accumulated and
Actuarial Gain or Loss

TII. Actuarial present value of future
plan benefits on Sept. 30, 1981

723

\Ji
. L]

\Ji Q0
~—

$523.3

$ 58.0

$590. 4

#*Direct impact of variable pay increase for enlisteds in
October 1981,
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Military Retirement System
Total Past and Projected Basic Pay
and Reltired Aprrorpriations Nutlays

($ in billisns)

Total Retired

Fiscal Total Appropriation Retired Outlays/
Year Basic Pay OQutlays Basic Fay Outlays
1980 $ 20.9 $11.9 .57
1981 23.5 13,7 .58

*1982 27.6 15.1 .53
1983 29.7 16.6 .56
1984 32.0 17.9 .56
1985 33.8 17.2 <57
1986 35.7 20.5 « 57
1387 37.7 21.3 .58
1338 :%.8 Z3.Z2 .33
19893 4.3 <48 59
1990 44.3 26.4 .60
1991 6.8 28.1 .60
1992 49.4 20.0 61
1993 52.1 21.8 .61
1994 55.0 - 33.8 62
1995 58.0 35.9 62
1996 61.2 38.9 62
1997 64.5 40,4 .3
1998 67.9 42.8 .63
1999 71.5 4543 .63
2000 75.3 43.0 N YA
2001 79. 4 50.7 .64
2006 103.4 65.7 .64
2011 135.0 83.9 .62
2016 176.6 106.2 .60
2021 230.8 135.1 .59
2026 301.7 173.1 « 57
2031 394.2 223.1 « 57
2036 515.2 288.8 .56
2041 673.3 375.5 .56
2046 880.0 489.8 .56
2051 1150.2 640.2 .56
2056 1503.3 837.3 .56

#*Projected from this year on.
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N ACCRUAL ACCCUNTING

" The Department of Defense 1s svonsoring a legislative -

f ’ provosal tnat would essentially place the mllltary retirement )

s system on 2n ensry-agze normal cost furndirng methed The rropeocszl ‘
calls for the normal cost, as well as a payment cn tihe unfunded o

liability, to be placed into a fund each year. These combined '
payments are referred to as the "retired pay cosi". The metlicd B
and length of amortization is not precisely defined.

-T' O
s s el e,
. RO P I

Under an entry-age normal method, when salaries are assumed
to increase, the normal cost is defined not as a level dollar
amount payable each year, but as a level percentage of salary
or the compensation item upon which pensions are tased. This
spreads the payments out so that the financial impact is a
uniform percentage of salary in all years. Since the military
compensation system is one of pay and allcwances ratiaer than
a salary, vasic vay is the compencation i%tem used to determire
costs of the military retirement system. Lixewise, using
level dollar amortization of the unfunded liability when
annuitiss ars tled to CPI and calary increases creates zia
early year financial ovurden and m*aunderstana¢ngs or %he Irue
cost of the system. Amortization of the unfunded liability
as a level percent of basic pay is a more defensible auproach.
Table IX shows the accrual cost associated with the normal
cost of 47% and the unfunded liability of 3476.9 billion for
three different amortization periods, all as a level percent
nf basic pay., The Fiscal year 1982 costs range from $21 to
$26 biliion or 36 to 311 billicn more than the current cost.
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. uv“'r‘.rl.- _‘: _'v ‘v"r ra-

1
o

(I i b e L)

If the unfunded liability had been amortized over 40
jears in equal dollar payments, the level annual payment would
be $29.9 billion., This would have resulted in a total 1982
accrual cost of $42.9 billion or 327.8 billion over the zctual
outlays of $15.1 billion. This level of funding is not only
unnecessary but misleading since the cost would drop rapidly
to 47% of basic pay. Table X shows the cost of ret irement as
. a percent of basic pay under three scenarios; retired pay
u ] costs with 40 year level amortization, retired pvay costs with
40 year amortization as a level percent of basic pay, and the
- present pay-as-you-go unfunded method. Column two varies
' slightly in the early years, since variable annual basic pay
. scale assumptions were used in the projection for the first
five years, and level assumptions were used in amortization.

- In the private sector the question of funding is simply

one of recognizing that the true cost of a pension plan must
be paid during the working lifetimes of the employees who

. will ultimately receive the benefit. Likewise, on the surface
" it would appear that the question of funding the military

4 . retirement system is simply one of allocating tax monies to

g a fund from a designated generation of taxpayers. Today,
allocation of costs among taxpayers is complicated by the
fact that such a fund would be a part of the Unified Budget

of the Federal government and payments into the fund from

r 112

#‘JJ'.'J L

.t . [ . ! - sl . S - -
e v IS W R TR R P G RIS T, VR ST YU o . . - l
N Y L T - L o




TABL
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X
Military Retirement Appropriation Accrual Costs
($ in btillicns)

L0 Year Amortization as % of Basic Pay Scale Increass

1]

Ist¥ Payment Total Total added

Basic Nermal on dccrual cst Cost of
FY Pay Cost Unfunded Cost Outlays Accrual
82 3 27.6 $ 13.0 3 13.1 $ 26.1 3 15.1 $ 11,0
83 29.7 14.0 13.8 27.8 16.5 11.2
84 32.0 15.0 14.6 9.6 17.9 1.7
85 32.8 15.9 15.4 31.3 19.2 12.1
36 35.7 16.3 16.3 33.1 20.5 12.6
87 37.7 17.7 17.1 34.8 21.8 13.9
60 Year Amoritization as 7 of Basic Pay Scale Increases

3y Payment Total Total Added

Basic Normal on Accrual ist Cos%t cr?
FY ray Cost Unfunded Cost Cutlays Accrual
82 27.6 $13.0 $ 9.2 $ 22.2 $15.1 $ 7.1
83 29.7 14.0 9.7 23,7 16.6 7.1
84 32.C 15.0 10.2 25.2 17.9 7.3
85 22.8 15,9 10.8 26.7 19,2 7.5
86 35.7 16.8 114 <5.2 20.5 7.7
87 37.7 17.7 12,0 29.7 21.38 7.2

75 Year Amcrtization as % of Basic Pay Scale Increases

pst# Payment Total Total Added
Basic Normal on Accrual st Cost of
FY Pay Cost Urfunded Cost Outlays  Accrual
82 5 27.6 % 13.0 $ 7.6 $ 20.6 $ 15.1 $ 5.5
83 29.7 14.0 8.0 2.0 16.6 5.4
- 84 32.0 15.0 8.5 23.5 17.9 5.6
- 85 33.8 15.9 8.9 24.8 19.2 5.6
- 86 35.7 16.8 9.4 26.2 20,5 5.7
o 87 37.7 17.7 9.9 27.6 21.8 5.8
ﬁ! #Includes basic pay to active duty and selected reserves,
i Unfunded Liability = $476.9 billion
e Normal Cost % = 47.0
o
g&
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Total Retired Pay Costs as a Percent of Basic Pay

Cost With
Cos%t With 40 40 Year Level Present
Year Level % of Basic Pay Pay-As-Tou-Co
FY Amortization Amortization Cost

1982 1553 95% 553 i
1983 148 94 56 ;
1984, 140 93 5 ;
1985 136 93 57
1986 137 93 57

1991 117
1996 9%
2001 85
2206 76
2011 69 93 62

OO N
Wil 2
o))
PR

RIS * §25

2016 64 932 60

M 2021 60 92 59
- 2026 47 47 57
NS 2031 47 47 57
N 2036 47 47 56

e m o ceen v e v FEEC A e N
5E 7 SOV, - B SUSANCIVRAY  F3%

AR =GP A IR

114

GOl R U

................
.............

- e “ L e .
e b e e e dm S B et A A A A mom e aa oo v AT PR S




D
a'.

NS AL AN

-_."'

* r

e,

o
PR

b L A A

i

P

Ny LD T e p
PSP A

general revenues or agencies are intergovernmental +b:
with no impact on the Federal surplus or deficit. i
taxes are set, at least in theory, relative %o a certai
desired level of surplus or deficit, and since retireme
transfers would not affect this amount, current taxes wo
not be affected by additional payments from general reve
to a military retirement system fund.

The added cost of accrual accounting in any year would be
a general revenue expenditure but, at the same time, it would
be retirement fund income. The two transactions would cancel
each cther out with rno effect on the deficit. To complete
the circle, the Treasury would ircrease the amount cof bonds to
meet this extra cost and the fund would purchase bonds of
equivalent value. The total privately-held debt would not
change. However, the total debt would iancrease and this might
require increasing the statutcory borrowing authority.

As described above, the Unified Budget deficit is rot
impacted by accrual of retirement costs and, therefore, accrual
22eounting will not reallceat2 costs among generations of
taxrayars., Howaver, an azgrazate entry-agze normal fcst metacd
of funding would have some advantageous aspects. Costs or
savings of long-range changes to the system would appear
immediately in the Departiment of Defense budget. From
DOD's peint of view, the true cost c¢f the military retirement
system would be paid during the active duty service c¢f members,
assuming the fund was kept outside the Department of Delense
tudget.
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